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PEEFACE. 



He who writes a book in this age merely for the sake of being a book- 
maker, will find that he' has written for other times than these ; and his 
fame will be like one of those " second sights," having existence only in 
the mind of him who sees it Every invention, every thing new, every 
book, from the child's primer to the most profoundly scientific text-book, 
must be tested by a comparison with others, professing, each and all, to 
be the best extant Nor will any production gain for its author that for 
which he labored, unless it finally proves to be what it professes. Im- 
provement is the " charmed word" of the age. It rings hourly in the 
ear of the multitude. The strong wind bears it onward, and the gentle 
zephyr wafts its echo. He who has already written his name far above 
his competitors, now seeks to outdo himself ; and the tyro fancies, that he 
can begm where the best have ended, and run his race alone. 

The author of this series of Arithmetics cherishes none of these fim- 
des, having already received satisfactory compensation for all his toil, in 
impartiog, from time to time, to those he has had the pleasure to instruct, 
the improvements here embodied- But should it be round, when the de- 
cisive test has been applied, that he has said some things not before 
said, which may be of benefit to teachers, and the cause of educa- 
tion generally, his pleasure will not be less, because he had ventured to 
ind^e some slight anticipation of the fact If the experience of some 
twenty-five years in teaching has not failed to discover to him the real 
wants of our schools, then it will be found that his series of Arithmetics 
is adapted to meet those wants, and is in some measure suited to the 
spirit of the age in which we Uve. 

The Cancelling Arithmetic, published in 1837, was the first work 
known to the author, which, to any considerable extent illustrated, and 
practically applied the principle of cancelling. Although it is true that 
the principle is coextensive with the science of numbers, for no question 
in Simple Division can be solved without employing it, still Division 
was not explained as embodying the whole of it, nor was the principle 
so applied and illustrated as to simplify Division. The mode of writing 
numoers for the convenience of cancelling, in connection with the ordinary 
mode, affords a variety of illustrations interesting and useful, both to 
teachers and scholars. 

The application of the cancelling principle is not, however, the only 
peculiar characteristic of this work. It aims throughout, by the connec- 
tion of its subjects, and illustration of principle, to impress upon the mind 
of the scholar the truth, that he will never discover nor need a new prin- 
ciple beyond the simple rules. Hence the first object is to make the 
B(diolar thoroughly acquainted with those rules. Oim thing at a time, 
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and in its time, is the plan. The simple rules are presented in their 
order singly ; then in contrast ; then a review of the whole, to exercise 
the judgment of the scholar. Fractions are introduced as the result of 
division, or rather as division implied. They are made to occupy the same 
position, and are illustrated and solved the same as whole numbers. The 
same numbers are again written in the fractional form, and the scholar is 
enabled to perceive, at a single view, that a change of position, and of 
names, is a matter of convenience and not of necessity. In the ordinary 
mode of presenting fractions, the idea is not precluded from the mind of 
the scholar, that new positions and new names do not necessarily intro- 
duce new principles. The result is, that he perceives no connection be- 
tween the present and the past, and consequently the subject is ever new, 
and new difficulties are constantly arising. A new form of notation, and 
new names being introduced, it is in vain to insist that no new principle 
is employed, so long &a the subject is but imperfectly illustrated, and the 
scholar does not perceive that the change is not a matter of necessity. It 
is one thing to gain the assent of the pupil to a truth, and it is often quite 
another to give Him a practical understanding of it 

It is a £Eict too little realized, that much time is consumed in going 
over ground, from which no practical knowledge is gained. Not that 
the studies themselves are not practical, bat they are not pursued in 
a practical manner. The scholar may be often informed that a frac- 
tion is the result of division ; that the fractional form of writing num- 
bers is division implied ; and that numerator is the same as dividend, 
and denominator is the same as divisor ; and yet difficulties will arise 
which did not occur in whole numbers. Whereas, a practical knowledge 
of this fact would enable him to solve most questions, in fractions, with 
the same facility as in whole numbers ; nor would he find any necessity for 
some half dozen rules, which he is usually required to commit to memory. 

When the simple rules are thoroughly understood, the pupil may be 
introduced to the subject of fractions, in a manner similar to the following, 
at the blackboard. If we divide 2 by 2, the quotient is a unit or 1, 2|2=1, 
for the dividend is just equal to the divisor. Were we re<]^uired to divide 
I by 2, we should meet with a difficulty, for the dividend is less than the 
divisor, and consequently will not contam it ; we must therefore employ 
a new form of notation, 2|l^i. We write the divisor under the dividend, 
and give a new name to the expression ; we call it a fraction, which 
means a part of a thing. The quotient usually shows how many times 
the dividend contains the divisor. If the quotient is 2, the dividend con- 
tains the divisor twice ; if 3, three times. But here the quotient is a 
fracticHi, less than a unit, or 1, which shows that tlie dividend is only a 
part of the divisor. But what part ? The same part the quotient is of a 
unit But what part is the quotient of a unit \ 

It will now be convenient to introduce new names, in order to value 
the fraction. You perceive, that the number which we employed as di- 
visor, we have written under the line, and the number employed as divi- 
dend, is above the line. K our divisor be 2, our quotient is one-half of 
the dividend ; if our divisor be 3, the quotient is one -third of the divi- 
dend. Thus it is pLun, that in whole numbers, the divisor gives name to 
the quotient The same is true when we imply division and write the 
numbers in the form of a fraction. Our divisor m this example is 2, and 
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our quotient is one-half of the dividend : it is also one-half of a unii 
The unit is divided into two parts ; our quotient is now denominated ; 
we therefore call the figure below the line, denominator, or namer, be- 
cause it gives name to the parts into which the unit is divided. Thus 
we have our fraction named, or denominated ; but what is its value ? It 
is halves, but how many halves does it contain ? Evidently one, which 
the figure above the line shows. We have now the fraction denominated 
or named, and numbered. Its denomination is halves, and their number 
is one. Making use of the figure above and below the line in one expression, 
we call the fi^ction one half^ or one-half Thus you perceive that numerar 
tor is the same as dividend, and denominator the same as diviscn*. And, 
as in division multiplying the dividend increased the quotient, so in frac- 
tions, multiplying numerator increases the value of the fraction. Thus : 

Let the scholar write numbers in this manner, side by side, and be 
exercised, as in division, by multiplying dividend and divisor, numerator 
and denominator, employing the language of division and the language 
of fractions, until he is practically £Eumliar with the fact that the piincipe 
employed in fractions and whole numbers is the same. 

Whenever new names are introduced, and new positions employed, let 
the different forms be written side by side, and extra exercises be given, 
until the scholar clearly perceives the unity of the principle. (See exam- 
ple under Art 147.) In Decimal Fractions, also, the points in which they 
are like whole numbers and common fractions, and points in which they 
differ, are distinctiy brought out as the scholar proceeds, and then, at the 
close, those points are presented in one general view. In Prop(»iioii, 
new names and new positions are again employed. Let the same pains 
be taken to contrast me new positions with the former, and to explam the 
new terms introduced. 

TO TEACHERS. 

It cannot be expected that a School Arithmetic, limited in size as it 
must be, should e^diaust its subjects, or give all tiiose illustrations which 
might be both interesting and useful The most it can do upon any one 
Bul^ect is to give a single Dlustration of a principle, a formula of a par- 
ticular mode of teachmg. And that text-book is the best, which by its 
connection of thought and subjects, and illustration of principle, interests 
both teacher and scholar, ana incites the teacher to mvent new modes 
for himself Teachers are here presented with an Aritiimetic which is 
the result of much experience in teaching and effort at improvement. 

It has been the purpose and aim of the author to prepare a work 
which should accord with the spirit of the age, and be acuipted to the 
schoolroom. It is not expected, nor is it desirable, that the teacher 
should be confined to the forms laid down in the book. They are de- 
signed simply to open the subject — ^to serve as hints to something bet- 
ter. The peculiar mode of stating questions for the convenience of 
cancelling and for illustrating fractions as whole numbers, teachers can 

1* 
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adopts or apply the principle of cancelling to the ordinary mode of state- 
ment It will be weU to employ both modes, as together they open a 
wider field for illustration. 

It is sometimes remarked of the cancelling system, that it is good as 
fieur as it goes. The same may be said of arithmetic ; for the principle is 
inseparable from it It is the only priaciple by which any question in 
division can be performed. Wherever it cannot be applied, the numbers 
must be written in the form of a fraction. When the question involves 
multipUcation and division, it wiU generally be found to be a great saving 
of labor, to write down all those numbers which are to be factors of the 
dividend and divisor, before proceeding to the operation. The eye wiU 
then detect at a glance equal factors, and they can be excluded from the 
operation. The leacher will bear in mind the importance of giving gen- 
eral illustrations of arithmetical principles, whenever it can be done, as 
its tendency is to enlarge the views of the pupil and to give importance 
to the study. For example, let simple division be illustrated not only 
arithmetically, but on general principles. Let it be required to divide 16 
by 8, and it may be done and illustrated in the following manner : — 

8)16— &X2-T-'a— 2 An8. 

Now substitute the letter a for 8, and the letter b for 2, and read the 
question thus : divide a6 by a. 

b Ana. 

Here, as before, we exclude from the dividend a fioctor equal to the divi- 
sor. But tins latter process is algebraic ; hence the scholar's views are 
extended, and he perceives at once, and for the first time, the connection 
between arithmetic and algebra. Formulas are also given to aid the less 
experienced teacher, and also to bring out more prominently arithmetical 
prmciples. 

MANNER OF RECITATION. 

Promptness and dispatch are characteristics of our times, and young 
men must be educatea in reference to them. There is no place, perhaps, 
better calculated to train a scholar to think and act with precision and 
energy, than at the blctckhoard. When a scholar is called out from his 
class to solve a question, let him quickly, and with gentlemanly mien 
endeavoring to be self-possessed, take his stand at the board, read his 
question distinctly, and with the same reference to rhetorical notation as 
tnough he were called out on purpose for the reading of the question. 
Then let him state his question, giving the reasons for each step as he 
proceeds ; or let him state and solve his question, then return to the com- 
mencement, and illustrate the principle, and give the reason for each step 
in the soluti<HL Then let him pause at the board a moment, for his teacher 
to propose such questions as he may think proper. 



A brief view has now been given of the plan and mode of teaching 
arithmetic adopted in tliis system. It is confidently believed, from the 
long experience the author has had in teaching, tnat the mode here 
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adopted for presenting tilie sulMect of arithmetic, will be found better 
calculated to induce a fondness for the study ; Uiat it unfolds m(M:e of the 
science, and brings out principles more dearly than any other system 
now before the public. With these views the author submits the work 
to the candid perusal of all who are interested in the progress of know- 
ledge- CHARLES G. BURNHAJML 

DAMYILLBfYT^ OcL 18, 1849. 
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DEFINITIONS. 



A definition is what is meant by a word or phrase. The language of 
a definition should be so plain as not to be capable of misapprehension. 

1. Quantity is any thing which may be multiplied, divided, and meas- 
ured. 

2. Magnitude is that species of quantity which is extended ; i e. which 
has one or more of the three dimensions — ^length, breadth, and thickness. 
A line is a magnitude, because it has length. 

8. Mathematics is the science of ijuantity. 

4. Arithmetic is the science of niunbers. 

6. Algebra is a method of computing by letters and other symbols. 

6. Geometry treats of Ijnes, surfaces, and solids. Arithmetic, Algebra, 
and Geometry are those parts of mathematics, on which all the others are 
founded. 

7. A Demonstration is a course of reasoning which establishes a truth. 

8. A Proposition is any thing proposed : if to be proved or demonstra- 
ted, it is called a Theorem ; if to be done, it is caUed a ProblenL 

9. A plus quantity is a quantity to be added, and has this sign -f- be- 
fore it ; thus, -|-6. 

10. A mintis quantity is a quantity to be subtracted, and has this sign 
— before it ; thus, — 6. 

11. An Equation is a proposition expressing equality between one 
quantity, or set of quantities, and another, or between mfiferent expres- 
sions for the same quantity ; thus, 6=:3-{-2. 

12. A member of an equation is the quantity or quantities on one side- 
of the sign of equality. 

Ob8. — For definitions of terms in more common nae in this work, aee Art. 54, car 
PartL 
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AXIOMS 
An axiom is a self-evident proposition. 

1. Things which are equal to the same thing are equal to each other. 

2. If equals be added to equals, the wholes will be equal 

8. If equals be taken from equals, the remainders will be equaL 

4. li equals be added to unequals, the wholes will be unequal 

5. If equals be taken from unequals, the remainders will be unequal 

6. Things which are double of equal things are equal to each other. 

7. Things which are halves of the same thing, are equal to each other. 

8. The whole is greater than any of its parts. 

9. The whole is equal to the sum of all its parts. 



SIGNS. 

= Equality is denoted by two horizontal lines. 

-|- Addition : as 4^-8=7 ; which signifies that 4 added to 8 equals 7. 

X Multiplicaticxi : as 4X3^12; which signifies that 4 multiplied bj 
8 equals 12. 

— Subtraction: as 4—8=1; which signifies that 8 taken from 4 
leaves 1. 

X, -r, I, *|*, Division: as, 2)4(2, and 4-i-2=2, and |=2, and 3|<=2. 
In either case it signifies that 4 divided by 2 equals 2. 

: : : : Proportion : as, 2 : 4 : : 6 : 12 ; which is read, 2 is to 4 as 6 is 
to 12. 



Vinculum : as 4-1-8=7 ; which is read, the sum of 4 and 8 equals 

7, and 4—8=1, is read, the difference of 4 and 8 equals I. 

^ Radical sign: placed before a number denotes that the square 
root is to be taken. 

4* implies that 4 is to be raised to the second power. 

4* implies that 4 is to be raised to the third power. 

^ implies the third root 
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ARITHMETIC. 



Art. It — Arithmktic is the science of numbers. It explains 
their properties, and teaches how to apply them to practical 
purposes. 

Art. 2* — The principal, or fundamental rules, are. Notation, 
Numeration, Adjiition, Subtraction, Multiplication, and Division. 
These are called fundamental rules, because all questions in 
Arithmetic are solved by one or more of them. 

Art. 3. — Notation is the expressing of any number or quan- 
tity by figures ; thus, 1 one ; 2 two ; 3 three ; 4 four ; 6 five ; 
6 six; 7 seven; 8 eight; 9 nine; cipher. The first rune 
fiigures are sometimes called digits, from the Latin word digitus, 
which means a finger. In the early stages of society people 
counted by their fingers; they were also formerly all called 
ciphers — Whence the art of Arithmetic was c »lled ciphering. 

Art. 4. — There are two methods of Notation — ^the Arabic, as 
above, and the Roman, which is expressed by the following 
seven letters of the alphabet : 

I, V, X, L, 0, D, M. 
1 2 S 4 5 6 7 8 9 10 20 80 40 60 

1, n, m, IV, V, VI, VII, vin, ix, x, xx, xxx, xl, l, 

60 70 80 90 100 500 1000. 

LX, LXX, LXXX, XO, 0, D, M. 

Art. 5. — When a letter of less, is placed before one of a 
greater value, it diminishes the value of the greater, by the 
value of itself^ — thus, X signifies ten, but IX is only nine. 
When a letter of less, is placed after one of greater value, it 
increases the value of the greater by the value of itself. 

This method is seldom used except in numbering chapters, sections, etc 

QuKSTioKs.— 1. What is Arithmetic? 2. What are the principal, or fundamental 
rules? 3. Why so called? 4, What is Notation? 5. What are the first nine figures 
sometimes caUed? 6. What were they all formeriy called ? 7. How many methods 
of Notation, and what are they ? 8. How many are the Arabic characters, or figures ? 
9. By what is the Roman method expressed ? 10. How is a letter aflbcted when one 
of less value is placed before it? 11. How when one of leas value is placed after U? 
13. For what is the Roman method of Notation principaUy used T 
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NUM£RATION*-^-TABLE. 



NUM£RATIOJf. 

Art. 6« — Numeration teaches to express in words the value 
of any number represented by figures. Thus, 365 is read, three 
hundred and sixty-five. 

Art. 7. — Figures have a simple and relative value. When 
a figure stands. alone its value is simply so many units, or ones ; 
as, 2 two ; 3 three ; 4 four. Their relative value is derived 
from the place they occupy when joined together, or from 
their distance from the unit's place. Thus, 2 and 3 express . 
their own value ; simply so many imits ; but they are made to 
express either 23 or 32 ; that is, either three units and two 
tens, or two units and three tens. Hence it appears that the 
first, or right-hand place, always expresses so many units ; it 
is therefore called the unit's place ; the second, the place of 
tens, expressing always as many tens as the figure contains 
units. The third place is hundreds ; the fourth, thousands, as 
may be seen by the following 



|ii|if|i 



TABLB, 



I 



^o i §- 



I 



1. 



Li 



2. p » ^ g 



o 



g* gi o- £* 

f I 



e- 



f 



2 

3 2 

4, 3 2 

6 4, 3 2 

6 5 4, 3 2 

Y, 6 6 4, 3 2 

8 Y, 6 6 4, 3 2 

9 8 7, 6 5 4, 3 2 



1 
1 
1 
1 
1 
1 
1 
1 
1 



One. 

Twenty-one. 

Three hundred and 21. 

Four thousand Snd 321. 

Fifty-four thousand and 821. 

Six hundred and fifty-four thousand S2L 

Seven millions 664 thousand 821. 

87 millions 654 thousand 821. 

987 millions 664 thousand 821. 



Questions.— 13. What is Numeration ? 14. What is the yalue of a figure standing 
alone ? 15. From what is their relative value derived ? 16. What does the first, or 
right-hand figure, always express, and what is it called ¥ 17. What are the second, 
third, and fourth places called? 18. What is the value of the cipher, when standing 
alone, or at the left hand of another figure? 19. What eflbct has it when placed 
at the right of anottier flguret 



NUMERATION TABLES. 



18 



Art, 8, — The cipher, when standing alone, or at the left 
hand of another figure, signifies nothing, as 05, 005, is five io 
either case, because it stiU occupies the unit's place. But 
when placed at the right hand of another figure, it increases 
its value in a tenfold ratio, by removing the figure farther from 
the unit's place. This may be seen by the fdlowing — 

TABI.B II. 

Nothing. 
20 Twenty. 
200 Two hundred. 

2,000 Two thousand, 
20,000 Twenty thousand. 
200,000 Two hundred thousand. 
2,000,000 Two millions. 
Arti 9> — To know ike value of any number of figures. 
Rule. — 1 . Numerate from the right h^ind to the left, by say- 
ing units, tens, hundreds, &c., as in the Table. 

2. To the ^mple value of each figure join the name of itB 
place, reading from the left band to the right. 

TABLE III. 



¥1 



The first dividon of the foregoing Table is accordmg to the 
French method, into periods of three figures each : the name 
of the period is superadded. The second division is according 
to the English method, into periods of six figures each. The 
name of each period is subjoined. The two divisions of the 

QiTismONB.— ao. How mm Uis value of tay number be found I 31. WhiU are Uie 
Iwo meUiodB (tfuumenitiop lattie Ullrd UMe! 32. In «llM rtapect do Ihe/dia^T 
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Table agree for the first nine figures — ^beyond that they as- 
sume different names. The principles of Notation in both are 
the same. In the former method the names, units, tens, hun- 
dreds, are repeated in each period ; in the latter method, thou- 
sands, tens of thousands, hundreds of thousands, are repeated 
with the name of the period. If the sum be not expressed in 
figures, it is necessary to know the method of notation em- 
ployed. 

Art. 10* — Let the scholar pomt the following numbers into 
periods, and read them. 3445 

67891 

983452 

5437643 

67821356 

436543897 

5678923412 

96764329876 

1234678901263 

Art. 11. — ^Express the following numbers in figures. 

1. Twenty- three. 

2. Thirty-five. 

3. One hundred and twenty. 

4. One hundred and twenty-six. 

5. Ten thousand three hundred and twenty. 

6. Four millions four thousand and four. 

7. One hundred and seventeen millions, one hundred and 
two. 

8. Three billions, three millions, seventeen thousand and 
ten. 

9. One himdred billions, one hundred thousand, two hundred 
and fifty. 

10. Twenty billions and twenty. 

11. Seven bilhons, seven thousand and seventeen. 

12. One hundred and seven billions, twenty-seven thousand 
and one. 

13. Five hundred and four trillions, two billions, ten millions, 
ten thousand and ten. 

14. Forty-five trillions, forty billions and thirteen. 

15. Two millions, two thousand, three hundred and three. 

16. Thirty quadrillions, fifty milhons, four thousand, three 
hundred and forty-eight. 
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/ 

17. Four hundred and four qiiadriUions, seyen hundred and 
seven thousand, two hundred and two. 

18. Four quintilhons, thirty-five quadrilhons, three trillions, 
two billions, twenty-seven millions, three hundred and forty 
thousand, four hundred and seventeen. 



ADDITION TABLE. 

Art. 12* — Siffns, — ^A cross -|- is the sign of addition. It 
shows that the numbers between which it is placed are to be 
added. Two parallel horizontal hnes = signify equality. 
Thus : 3+4=7 is read, 3 added to 4, or 3 plus 4 {plus is a 
Latin word, which signifies more) is equal to 7. 

The following Table may he read thus : 2 and are two ; 
2 and 1 are 3, d^c. 



2+0= 2 


8+0= 3 


4+0= 4 


6+0= 6 


2 + 1= 8 


3 + 1— 4 


4 + 1= 6 


6 + 1= 6 


2 + 2= 4 


3 + 2= 6 


4+2= 6 


6 + 2= 7 


2 + 3= 6 


8+3= 6 


4+3= 7 


6 + 3= 8 


2+4= 6 


3+4= 7 


4+4- 8 


6 + 4— 9 


2+6= 7 


3 + 6= 8 


4 + 6= 9 


6 + 5=10 


2 + 6= 8 


3+6= 9 


4+6 = 10 


6 + 6 = 11 


2 + 7= 9 


3 + 7 — 10 


4 + 7-11 


6 + 7 = 12 


2 + 8=10 


3 + 8=11 


4 + 8 = 12 


6 + 8=13 


2+9 = 11 


3 + 9 = 12 


4+9=13 


6 + 9 = 14 


6+0= 6 


7+0= 7 


8+0= 8 


9+0= 9 


6 + 1= 7 


7 + 1— 8 


8 + 1= 9 


9 + 1 = 10 


6 + 2= 8 


7+2= 9 


8+2 = 10 


9 + 2—11 


6+3= 9 


7 + 3 = 10 


8 + 3 = 11 


9+3 = 12 


6+4 = 10 


7+4=11 


8+4 = 12 


9+4 = 13 


6+6=11 


7 + 6=12 


8+6=13 


9 + 6-14 


6 + 6=12 


7+6—13 


8+6 = 14 


9+6=15 


6 + 7=13 


7+7=14 


8 + 7=16 


9 + 7=16 


6 + 8 = 14 


7 + 8-16 


8 + 8=16 


9 + 8 = 17 


6+9 = 16 


7+9—16 


8 + 9=17 


9 + 9 = 18 



QuESTioifs.'— Two and 0— how many? 8. Two and 1— how many? 3. Two and 2~- 
how many ? 

The scholar should be questioned in this manner, until he is 
familiar with the above table. 



16 EXERCISES IN NUMERATION. 

The scholar should be well versed in Notation and Numera- 
tion, before proceeding to the following questions. 

EXERCISES. 

Art* 13* — 1. If John has 6 apples, and his brother gives 
him 3 more, how many will he have ? 

2. James being on a visit at his uncle's, one of his cousins 
gave him 3 walnuts, another 4, and his imcle gave him 9 ; how 
many did he receive ? 

3. Samuel bought a book for 15 cents, and a slate for 17 ; 
how many cents md he give for both ? 

4. If a boy pay 15 cents for a book, 10 for a knife, and 6 
for a dozen of apples, how many cents does he pay in all ? 

5. If an inkstand cost 10 cents, an orange 5, a lemon 3, and 
a dozen of quills 14 cents, what is the cost of the whole ? 

6. A man bought of a drover 3 sheep and a cow ; for one 
of the sheep he paid 4 dollars, for the other two he paid 3 
dollars apiece, for the cow he paid 20 dollars ; how many dol- 
lars did ne pay for the whole ? 

I. Joseph bought a sled for 25 cents, a yoke for 12 cents, 
and a whip for 6 cents ; what did the whole cost him ? 

8. If I pay 6 dollars for a hat, 8 for a cap, 4 for a vest, and 
1 4 for a coat, what do I pay for the whole ? 

9. If I owe one man 6 dollars, another 8, another 12, an- 
other 20, how much do I owe in all ? 

10. The scholars in a certain school are divided into 4 
classes; in the first class there are 10 scholars, in the second 
12, in the third 9, and in the fourth 14 ; how many in all ? 

II. If from my library I lend to one man 5 books, to another 
10, to another 8, to another 12, to another 20, how many do 
I lend in all? 

12. In my garden there are 6 apple-trees, 8 pear-trees, 10 
peach-trees, 18 plum-trees ; how many trees are there in all ? 

13. In a certain school 10 study music, 12 French, 14 Span- 
ish ; how many are there in all these studies ? 

14. Eliza had 4 finger-rings, Mary had 10, and Susan had 
7 ; how many had they in all ? 

15. A certain man had 4 boarders ; for two he received 
3 dollars each per week, for one 2 dollars, for another 5 ; how 
much did he receive per week for the whole ? 

16. A yoimg lady bought two dresses; for one she paid *I 
dollars, for the other 9 dollars ; how much did she pay for both ? 
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ADDITION. 

Art» 14* — Addition is the putting together of two or more 
numbers so as to make but one. The number thus obtained, 
is called their sum or aTnount 

Art. 15* — Simple Addition is the putting together of two 
or more numbers of the same kind. 

Obs. — It is called Simple Addition, because the numbers are all of one 
denomination; that is, aU dollars, or all cents. When the numbers are 
pounds, shillings, pence, <&c, the denominations are different 

If one man owe me 25 dollars, another 22, — to find the 
amount of what both owe, I write the sums in the following 
manner, units under units, tens under tens, and add them to- 
gether, thus : 

Tens. Units. 

25 or thus, 2 + 5 
22 2 + 2 

47 amount. 4 + 7 = 47. 

Illustration. — Beginning at the right hand, or unit's place, I 
say 2 and 5 are 7 ; then, m the second place, or place of tens, 
I say 2 and 2 are 4 — which is 4 tens, or 40. 

2. A man has three fields; one contains 31 acres, another 
25, another 42 ; how many acres are there in all ? 

OnPT Htm Illustration. — Having written the numbers 

^^ o^ ' according to the directions, units imder units, 

2g tens under tens, <fec., we begin at the right hand 

. „ to add, and find the amount to be 8 units, which 

— we place under the column of units. The 

Ans, 98 amount of the second column, or column of 

tens, we find to be 9 tens, or 90. The answer, then, is 9 tens 

and 8 units, or 98. 

3. What will a carriage, horse and harness cost, if the car- 
riage cost 102 dollars, the horse 80 dollars, and the harness 
16 dollars? Ans. 198. 

4. If a wagon cost 78 dollars, and a yoke of oxen 96 dollars, 
what will be the cost of both ? 

QDI8TION8.— 1. What is Addition? 2. What is Simple Addition? 3. How are the 
nnmbere to be added written? 4. By what number do you carry? 5. Why? 6. What 
is the number called arising from the operation ? 7. What is the sign of Addition ? 
& Sign of EquaUty ? 9. Sign of Subtraction ? 10. What does jrftw signify ? 

2* 
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In the preceding examples, the numbers, when added, have 
been less than 10, and, of course, have required but one figure 
to express them. In the last example it will be seen that the 
numbers in the unit column, when added, amount to more than 
10, and in the column of tens, the amount is more than ten — 
that is, ten tens. 

Let the student write the numbers to be added on the black- 
board, and illustrate in the following manner : 

Seventy-eight equals seven tens plus eight units, and ninety- 
six equals nine tens plus six units. 

Operation m, 2d. Sd. Writing the numbers 

t VT x «, „ ,x imits under units, and 

Tenfl. Units. Tens. Units. , j - j 

7-4- 8= 7-4-8= 78 ^^^ under tens, and 

9-f-6= 9-f-6=96 adding, we have sixteen 

..^ , .,. ..^ . . TTTT . tens plus fourteen units, 

16 + U = 17 -f 4 = 174 Am. ^^^ ^^^^^^ ^^^^ ^^^^^ 

one ten plus four units ; the left-hand figure of the units there- 
fore belongs in the column of tens. It will be seen by this 
operation, that what is called carrjdng for ten, is simply adaing 
numbers to the column where they belong. In practice, num- 
bers are written as in operation 3d, and a part of the operation 
is carried on in the mind. 

The same may be illustrated, thus : 

73 Placing the numbers as before directed, and 

95 adding the right-hand column, we find it amounts 

■TT to 14 units, or 1 ten and 4 units. The next 

-^ column amounts to 16 tens, or 100 and 6 tens, 

which, when added, make 4 imits, 7 tens, and 

174 Ans. 100, or 174, the answer. From the foregoing 
it is evident, that one in the column of tens is equal to ten in 
the column of units, and one in the colimm of hundreds is 
equal to ten in the column of tens. This is the reason why we 
carry for 10 rather than any other number. 

RULE. 

Add each column, beginning at the right hand, and set down 
the amount directly under the column, if it be less than 10 ; 
but if it be\0 or more, set dovm the right-hand figure, and add 
the left to the next column. Under the last left-hand column 
set dovm the whole amount. This is the same as carrying one 
for every ten. 

QuB8TioN8.~ll. What is the rule for Simple Addition? 12. How is Addition 
proTod? 
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Proof, — ^Perfonn the addition downwards, and if this last 
amount correspond with the sum total, the work is supposed 
to be right. 

The following method may be adopted when the scholar has 
become acquainted with the rule of Division. 

Add the figures in the top line together, and find how many 
nines are contained in their sum. Reject thos^ nines, and set 
down the remainder towards the right hand, directly even with 
the figures in the line. Do the same with each of the pro- 
posed lines of numbers, setting all these excesses of nines in a 
column on the right hand, as here, — 6, 5, 6. Then, if the ex- 
cess of 9's in this sum, found as before, be equal to the excess 
of 9*8 in the total sum, 18304, the work is right. Thus, the 
sum of the figures in the right-hand column, 6, 5, 6, is 16, the 
excess of which above 9 is 7. Also, the sum of the figures in 
the sum total, 18304, is 16 — the excess of which above 9 is 
also 7, the same as the former. Thus : 



8497 
6512 
8295 

18304 



^5 
^5 
|6 

fl7 



This method of proof depends upon a property of the num- 
ber 9, which belongs to no other digit but 3 ; — namely, that 
any number divided by 9 will leave the same remainder as the 
sum of its figures, or digits, divided by 9 



237456 
467892 
736345 
849213 



EXAMPLES. 

478145 
956736 
202379 
698783 



632891 
357607 
469812 
526743 



Sum, 2290906 Sum, 2336043 Sum, 1987063 
Proof, 2290906 Proof, "2336043 Proof, 1987053 



12673162381 
76134847538 
80481905464 
35497243077 



6897432718 

1118663127 

5734869266 

8160000082 

64121783 

3 4 16 9 3 4 

3 6 8 9 12 
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EXERCISES. 

Art. 16» — 1. If a man pay 1496 dollars for a house, 734 
dollars for a lot of land, 300 dollars for railroad stock, and 145 
dollars for a share in a bridge, how much does he expend in 
the whole ? Ans. 2675 dollars. 

2. A man sold plank to the amount of 834 dollars ; boards 
to the amount of 376 ; shingles to the amount of 400 ; timber 
621 ; two masts, one for 30 and the other for 50 dollars ; what 
was the amount of the whole? Ans. 2311 dollars. 

3. A merchant, on settling his accounts, finds himself in 
debt to A. $100 ; to B. 60 ; to C. 78 ; to D. 80 ; to E. 447 ; 
how much does he owe in all ? Ans. 765 dollars. 

4. From the creation of the world to the Christian era was 
4004 years ; from that time to the Declaration of American 
Independence was 1776, and 64 years since that period. How 
many years since the Creation? Ans. 5844 years, 

5. A man by his will left his two sons 1450 dollars each ; 
his four daughters 1200 each; to his wife 1500; to various 
charitable objects, 1834 ; what was the value of his estate? 

Ans. 11034 dollars.. 

6. If 1889 figures cover one side of a slate, how many will 
it take to cover both sides of 4 slates ? Ans. 15112. 

7. Bonaparte was bom in the year 1769 ; lived 52 years. 
In what year did he die ? Ans. 1821. 

8. General Jackson took the Presidential chair in 1829 ; oc- 
cupied it 8 years. In what year did his course terminate ? 

Ans. 1837. 

9. George Washington was bom in the year 1732. He 
lived 67 years. In what year did he die? Ans. 1799. 

10. The distance from New York to Rah way, N. J., is 20 
miles, from Rah way to New Brunswick 12 miles, from New 
Brunswick to Princeton 18 miles, from Princeton to Trenton 
12 miles, from Trenton to Bristol 10 miles, from Bristol to 
Philadelphia 20 miles. What is the distance from New York 
to Philadelphia? Ans. 92 miles. 

11. Lafayette was bom in the year 1767. He died at the 
age of 78. In what year did he die? Ans. 1835. 

12. A man sold five oxen, each weighing 864 pounds ; how 
much did they all weigh ? Ans. 4320. 

13. How many times does a common clock strike in 24 
hours? Ans. 156. 

14. A gentleman left his two sons each 1480 dollars ; his 
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only daughter 1500 dollars, and his wife 200 more than aU 
his children ; what was the wife's portion, and what was the 
value of the whole estate ? 

J. S Wife's portion, 4660 ) , „ 
^^^- i Whole estate, 9120 [ ^^"'- 

15. There are two numbers the less is 1768 ; their diiFer- 
ence is 961 ; what is the larger number? Ans, 2729. 

16. From Boston to Providence it is 40 miles ; from Provi- 
dence to New York 198 miles; from New York to Philadel- 
phia 92 miles ; from Philadelphia to Wilmington 28 miles ; 
from Wilmington to Baltimore 72 miles ; from Baltimore to 
Richmond 110 miles; from Richmond to Raleigh 155 miles; 
from Raleigh to Charleston 256 miles ; from Charleston to 
Savannah 113 miles; from Savannah to New Orleans 713 
miles. How many miles from Boston to New Orleans, passing 
through the above places? Ans, 1111 miles. 

17. A man bought five firkins of butter; one firkin con- 
tained 150 pounds, another 60, another 75, another 98, an- 
other 125. How much did they all contain? Ans. 508. 

18. There were five churches erected, one in , which 

cost 16,500 dollars, two in , which cost 18,350 dollars 

each, one in , which cost 19,386 dollars, and one in , 

which cost 12,640 dollars. How much was the expense of 
the whole ? Ans. 85,226 dollars. 

When the columns to be added are long, the following 
method will be foimd convenient. Begin to add with the unit 
figure, as usual ; and for every ten, place a dot against that 
figure which makes ten, or more than ten, and add the excess 
to the figure above it; and thus proceed to the top of the 
column. Write the excess of ten at the foot of the column 
added ; then count the dots, and as many as they are, so many 
carry to the next left-hand column. 



27687 


3978 


3.4.9.5 


78989 


2129 


6 7 8.9. 


87896 


9723 


2.3.1 6. 


98988 


1320 


763 4 


65769 


9621 


2 3.1 6. 


75645 


8732 


6.5 6.7. 




1256 


2148 
30265 



QuBBTioM.— Wnben the ooluxDns to be added are longf how may you proceed ? 
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SUBTRACTION. 

Art. 17« — 1. John's father gave him 6 apples. He gave 
his brother 4 of them. How many had he left ? 

2. Joseph bought sixpence worth of candies, and ninepence 
worth of hazel-nuts. How much more did he give for the 
hazel-nuts than for the candies ? 

3. Henry was 10 years old when his mother died ; his sister 
was 6. How much older was Henry than his sister ? 

SXTBTRAOTION TABLE. 

Art. 18. — Signs, A short horizontal line — signifies sub- 
traction. Thus: 7 — 4=3, is read: 1 minus 4 {mintis is a 
Latin word, which signifies less) equals 3. 



2 — 2= 


3—3— 


4—4= 


6—5= 


3—2— 1 


4—3= 1 


5—4= 1 


6-5= 1 


4-2= 2 


6 — 3= 2 


6 — 4— 2 


7-5— 2 


5-2= 3 


6—3= 3 


7-4= 3 


8-5= 3 


6-2- 4 


7—3= 4 


8-4= 4 


9—5= 4 


7-2= 5 


8-3— 5 


9 — 4= 5 


10—5= 5 


8-2= 6 


9-3= 6 


10-4= 6 


11 — 5= 6 


9—2= 7 


10—3— 7 


11-4== 7 


12-5= 7 


10 — 2= 8 


ll_-3- 8 


12—4= 8 


13-5= 8 


11—2= 9 


12 — 3= 9 


13 — 4— 9 


14—5= 9 


12-2 = 10 


13 — 3 = 10 


14 — 4 = 10 


16—5 = 10 


6-6= 


7—7= 


8-8= 


9—9= 


7-6= 1 


8-7= 1 


9 — 8= 1 


10—9— 1 


8-6= 2 


9-7= 2 


10 — 8= 2 


11-9= 2 


9 — 6= 3 


10-7= 3 


11 — 8= 3 


12 — 9= 3 


10 — 6= 4 


11-7- 4 


12-8— 4 


13 — 9— 4 


11-6= 5 


12 7- 5 


13 — 8= 6 


14—9= 6 


12 — 6= 6 


13-7= 6 


14-8= 6 


15-9= 6 


13-6= 7 


14-7= 7 


16-8= 7 


16-9- 7 


14-6= 8 


16-7= 8 


16-8= 8 


17-9= 8 


16-6= 9 


16-7= 9 


17-8= 9 


18—9— 9 


16-6 = 10 

1 


17 — 7 = 10 


18—8 = 10 


19 — 9=10 



QuKaTioNB.— 1. Twro flrom 3— how many? 2. Two firom 3— how many? 3. Two 
from 4— how many? 4, Two fkom 5 — how many ? 

In this manner the scholar should be questioned, until he is 
famihar with the above Table. 
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Art* 19* — Susan had 6 frocks ; 4 of them she bamt. How 
many had she left ? 

Four from 6, and 2 remain ; 6, the larger number, is called 
the Mintiend, because it is the number to be diminished, or 
made less ; 4 is called the Subtrahend, because it is the num- 
ber to be subtracted ; 2, the difference, is called the Remainder, 
because it is the number left after subtraction. The process 
of finding the difference between two numbers, is called Subtrac- 
tion. 

Art. 20* — Simple Subtraction teaches to find the differ- 
ence between two numbers of the same name or kind. (Obs. 
Art. 16.) 

The object in subtraction is to take the whole subtrahend 
from the whole minuend. Whenever the numbers are small, 
the operation may be performed Lq the mind ; but when they 
are large, it is better to write them down, and subtract a part 
at a time. Thus, from 252 subtract 161. 

JF^irst Operation, Second Operation, 

Hundfl. TeoB. Units. Himds. Tens. Units. 
252 = 2 + 5 + 2=14- 15 + 2 
161 = 1+6 + 1 = 1+ 6 + 1 

Ans. 91. ^ 9 + 1 Ans. 

We first subtract 1 unit from 2, and write down the re- 
mainder. Then, because 6 tens, the next left-hand figure of 
the subtrahend, cannot be taken from 5, the figure above it, 
we take one from the next left-hand figure of the minuend, or 
place of hundreds, equal to 10 tens, which, added to 5 tens, 
makes 15 tens. Second Operation, Then, 6 from 15, and 9, 
or 9 tens remain. Subtracting tens from tens, the remainder 
is tens. Now, because we have taken 1 from 2, in the place 
of hundreds, and added it to the place of tens, we call the 2, — 
as it really is, — 1, and say, 1 from 1, and remains ; or, which 
is the same thing, we may add 1 to the lower figure, and say, 
2 from 2 and remains. Thus it appears that what is some- 
times called borrowing ten is really making a new division of 
the minuend. This may be illustrated in the following man- 

QuBSTiONs. — 1. What is Snbtraction? 2. What does Simple Subtraction teach? 
3. Why is it called simple? 4. How many numbers are required to perform the 
operation? 5. Which is the minuend? 6. Why called minuend? 7. Which is the 
subtrahend? 8. Why called subtrahend? 9. What is the remainder? 10. Why 
called remainder? 



24 SIMPLE SUBTRACTION. 

ner : Suppose a man have 252 bushels of grain in 3 boxes ; in 
the first, 200 bushels ; in the second, 50 ; in the third, 2. He 
sells to A. 100 bushels; to B. 60; to C. 1. How many has 
he left ? 

25 2 =200 4- 50+ 2 He may take one bushel from the 
161=:=100-f-60-f-l smallest box, but the 60 bushels can- 

not be taken from the 50 in the second 

box ; he therefore takes 100 bushels from the largest box, and 
adds it to the 50, in the smaller. 

Thus: 100 + 150-1-2=252 He can now take 60 from 

100+ 60 + 1 = 161 ^^^' °^ ^ *®^® ^^^^ }^ 

— ' qTTTi ■-. qi a ^^T^Sf and 9 tens remain. 

»0 + l_ 91 jlns, rpjjg^^ because he has 

taken 100 bushels from the largest box, there remains but 100 ; 
therefore, 100 from 100, or 1 from 1, and nothing remains. 
Whenever, therefore, the lower figure exceeds the upper, we 
take 1 from the next left-hand column of the upper fine, call- 
ing it 10, because 1 in the left-hand column is equal to 10 in 
the right, and add it to the upper figure. 

Obs. — We take fi-om the left-hand place, because the right can never 
contain enough. We take but 1, because 1 is always sufficient. 

2. From seven thousand and five, take six thousand seven 
hundred and forty-six. 

r\ *' Ii^ t^is example the 6 

w^^^ \.r.r.r. . ^^^ . ,^ ^^^^^ of the subtrahcud 
7006=6000 + 990 + 15 ^amiot be taken from the 
6746=6000+740+ 6 5 ^^s of the minuend. 
Ans, 259= 250 +9 We must, therefore, bor- 

row, or rather make another division of the minuend ; but as 
the second and third places contain ciphers, we must go to the 
thousand's place. From the one thousand, which we borrow, 
we take ten units, and add them to the 5 units of the minuend. 
The remainder, nine hundred and nine tens, now occupy the 
second and third places, instead of the ciphers, and we say 4 
from 9, and 5 remain ; 7 from 9, and 2 remain. 

From the foregoing we derive the following 

RULE. 

Place the numbers, the less under the greater ; units under 
units, tern under tens, hundreds under hundreds, etc. Begin at 
the right hand, or unites place, and take each figure in the lower 
line from the one above it, and set down the remmnder. If either 
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of the lower figures he greater than the one above it, suppose ten 
to be added to the upper figure, subtract the lower figure from it, 
and set doum the difference, observing to carry one to the next 
left'hxmd figure of the subtrahend, — or suppose the next left-hand 
figure of the minuend to be diminished by one. If the next 
figure of the minuend be a cipher, call it 9. 

Proof. — Add the remainder and lower line together. If the 
work be right, the amount will correspond with the upper hne. 



EXAMPLES. 

From 39070 From 506789 From 67023491 
Take 28931 Take 467898 Take 57216532 



EXERCISES. 

Artt 31 • — 1. From four hundred and seventy-nine, take 
three hundred and seventy-five. 

2. Take twenty-five thousand nine hundred and twenty- 
three, from forty -four thousand five hundred and twenty. 

3. What number must be subtracted from 2081 that the 
remainder may be 1104? Ans. 977. 

4. From thirty-four thousand, take seventeen thousand and 
ninety-one. 

5. John's uncle gave him 20 cents. He lost 5 of them; 
how many had he left ? 

6. A western hunter met with 45 buffaloes in one drove, and 
killed all but 18 ; how many did he kill? Ans, 27. 

7. The Arabian, or Indian method of notation, was first 
known in England about the year 1150. How long is it 
since to the present year, 1849 ? Ans, 699. 

8. The mariner's compass was invented about the year 
1302. How long before that period was the Arabian method 
of notation known in England ? Ans, 162 years. 

9. The first settlement in New England was made at Plym- 
outh, by the Puritans, in the year 1620. How long is it since 
that time to the year 1837 ? Ans, 217 years. 



- QiTssTioNS.— 11. What is the rule for Simple Subtraction? 12. How do you prove 
Subtraction? 13. When the lower figure exceeds the upper, what is to be done? 
14. What do yon call it? 15, Why? 16. Suppose the next left;hand figure be a dp 
pher, what is to be doqe ? 

s 
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10. Gunpowder was invented in the year 1320. How long 
was it after the invention of the mariner's compass ? 

Ans. 18 years. 

11. Virginia contains 64000 square miles; New York con- 
tarns 46000. What is the diflference ? Ans, 18000. 

12. The library of Dartmouth College contains 12,800 vol- 
umes ; Harvard University contains 34,600 volumes. How 
many does one contain more than the other? Ans, 21,800. 

13. Dartmouth College was incorporated in the year 1769; 
Harvard University in the year 1638. What is the difference 
in time? Ans. 131 years. 

14. The population of the state of New York in 1820 was 
1,372,812 ; in the year 1835 it was 1,616,482. How many 
years between these two periods, and how much was the in- 
crease? J j 15 years. 

^'^' ( 243,670 increase. 

15. An officer, with a company of 102 soldiers, was met 
by a party of Indians, who killed all his army but 17 men. 
How many were killed ? Ans. 85. 

16. A merchant bought 40 tuns of wine, containing 10080 
gallons, which cost him 2410 dollars. He sold 28 tuns, con- 
taining 7056 gallons, for 1814 dolhirs. How many gallons 
had he left, and how much money did he want to make up 
the first cost ? . j 3024 galls. 

^"^'I 696 dolls. 



ADDITION. 

Artt 32* — 1. If a harness is 
worth 18 dollars, and the horse is 
worth 68 dollars more than the 
harness, what is the value of the 
horse ? 

3. If a merchant have 1734 
yards of cloth, after selling 6688 
yards, how many had he at first ? 

5. What is the amount of 
2269-h8626? 

7. Dr. Franklin was bom in 
1706, 93 years before the death 
of Washington. In what year 
did Washington die ? 



SUBTRACTION. 

Art. 23t — 2. If a horse cost 
86 dollars, and the harness 18 dol- 
lars, how much more than the har- 
ness did the horse cost ? 

4. A merchant having 8322 
yards, sells 6688 yards; how 
many has he left? 

6. What number must be added 
to 8625 to make 10894 ? 

8. How many years before the 
death of Washington, in 1799, 
was the birth of Franklin ? 



ADDITION AND SUBTRACTION. 
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9. The mariner's compass was 
invented in 1302 ; Sir Isaac New- 
ton was born 340 years after. In 
what year was he born ? 

11. If a piece of land be bought 
for 550 dollars, and sold for 250 
more than it cost, for how much 
is it sold ? 

13. Peter the Great died in 
1726, 112 years before the inde- 
pendence of Texas was acknowl- 
edged by the United States. In 
what year was the independence 
acknowledged ? 

15. Supposing a man to be bom 
in the year 1738 ; lived 98 years ; 
in what year did he die ? 

17. Columbus first sailed for 
America in the year 1492; the 
independence of America was de- 
clared 284 years after. In what 
year was it declared ? 

19. Washington was born in 
1732 ; was 67 years old when he 
died ; in what year did he die 7 

2 1 . Noah's flood happened about 
the year of the world 1656 ; the 
birth of Christ was about 2348 
years after ; in what year was he 
born? 



10. Sir Isaac Newton was bom 
in 1642 ; the mariner's compass 
was invented 340 years before. 
In what year was it invented ? 

12. If a piece of land sell for 
800 dollars, which is 250 more 
than it cost, what was the first 
cost? 

14. Peter the Great died in the 
year 1726. How many years 
from that period to the acknowl- 
edging of the independence of 
Texas, in 1837 ? 

16. Supposing a man to be 98 
years old in the year 1836, in 
what year was he born ? 

18. The independence of Amer- 
ica was declared in the year 1776 ; 
284 years before, Columbus first 
sailed for America ; in what year 
did he sail ? 

20. Washington was born in 
1732, died in 1799 ; how old was 
he when he died ? 

22. Noah's flood happened about 
the year of the world 1656 ; the 
birth of Christ was about 4004 ; 
how long was the flood before the 
birth of Christ ? 



PRACTICAL QUESTIONS IN ADDITION AND SUBTRACTION. 

Art. 24t — 1. Add 900, 400, and 762 ; subtract from their 
sum 647. Ans, 1405. 

2. Charles had 18 peaches. He gave his mother 6 and his 
sister 4. How many had he left ? Ans. 8. 

3. A man buys at one store 84 eggs, at another 4 dozen, at 
another 3 dozen. As he returns, he sells 5 dozen. How many 
did he purchase, and how many had he left when he arrived 
at home? . j 168. 

^"^^ ] 108. 

4. James owes A. 20 cents ; B. 30 ; C. 40 ; D. 50. John 
owes A. 18 cents ; B. 23 ; C. 35 ; D. 47. How much do they 
both owe, and which owes the most ? 



still owe ? A \ Borrowed 425. 

^^- ^ Owes 150. 
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6. A merchant owes A. 1300 dollars; B. 1900 dollars; C. 
2500 dollars. He is worth 3500 dollars. How much does 
he owe, and how much more than he is worth ? 

6. A man borrowed of his friend, at one time 100 dollars ; 
at another, 150 dollars ; at another, 1*75 dollars. He paid 276 
dollars. How much did he borrow, and how much does he 

■i 

7. On a certain farm there are 760 apple-trees, 426 pear- 
trees, 1000 peach-trees, and 389 plum-trees. What is the 
amount of the whole, and how many more apple-trees than 
pear-trees, and how many more peach than plum ? 

8. A man left to his wife 2500 dollars ; to his four sons 900 
dollars each ; to his three daughters 450 each. What was the 
amount of property left, and how much more was left to the 
mother than to the daughters, and to the sons more than to 
the mother ? 

9. There were five important events in the course of 216 
years, viz : — 1. The invention of the mariner's compass. 2. The 
invention of gunpowder. 3. The art of printing. 4. The dis- 
covery of America. 5. The reformation. The last was ac- 
complished A. D. 1617 ; the third, 77 years before ; the second, 
18 years after the first, and the fourth 148 years after the 
second. The question is. In what year did each happen ? 

J j Mariner's compass in 1302 ; gunpowder in 1320; 
' ( printing, 1440 ; discovery of America, 1492. 



MUIiTIPIiIOATION. 

Artt 35* — 1. If Mary give 4 cents for one picture-book, how 
much must she give for 2 books ? how much for 4 ? how much 
for 6? 

2. If one dozen of eggs cost 10 cents, how many cents will 
two dozen cost ? how many will 4 ? 6 ? 6 ? 

3. If one share in a library cost 6 dollars, how much will 
three shares cost? how much 4? how much 6 ? how much 6 ? 

4. If a picture-frame cost 12 dollars, what will 4 cost? what 
will 6 ? what will 7 ? what will 8 ? what will 9 ? 
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5. Four men bought a piece of land, each paying 12 dollars. 
What did they all pay ? 

6. K a horse can trot 11 miles in one hour, how many miles 
can he travel in 8 hours ? how many in 10 ? 12 ? 

7. If a bushel of wheat cost 2 dollars, 'how many dollars 
will 8 bushels cost? how many will 9? how many will 10? 
how many will 11 ? how many will 12 ? 

8. If a man receive 4 shillings for a day's work, how much 
will he receive for a week's work ? 

9. A poimd of sugar is worth 8 cents. What are 6 — 7 — 8 
— 9 — 10 — 11 — 12 pounds worth? 

10. John bought a writing-book for 6 cents. What will 2 
cost ? what will 4 ? what will 6 ? what will 8 ? 

Artt 26* — The scholar should commit to memory the fol- 
lowing Table before proceeding any further. 

MULTIPLIOATION AND DIVISION TABLE 



TWICE 


3 TIMES 


4 TIMES 


5 TIMES 


6 TIMES 


7 TIMES 


1 make 2 


1 make 3 


1 make 4 


1 make 5 


1 make 6 


1 make 7 


2 4 


2 6 


2 8 


2 10 


2 12 


2 14 


3 6 


3 9 


3 12 


3 15 


3 18 


3 21 


4 8 


4 12 


4 16 


4 20 


4 24 


4 28 


6 10 


6 16 


5 20 


5 25 


5 30 


6 36 


6 12 


6 18 


6 24 


6 30 


6 36 


6 42 


7 14 


7 21 


7 28 


7 36 


7 42 


7 49 


8 16 


8 24 


8 32 


8 40 


8 48 


8 66 


9 18 


9 27 


9 36 


9 45 


9 64 


9 63 


10 20 


10 30 


10 40 10 50 


10 60 


10 70 


11 22 


11 33 


11 44 11 55 


11 66 


11 77 


12 24 


12 36 


12 48 12 60 


12 72 


12 84 



8 TIMES 

1 make 8 

2 16 



3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



24 
32 
40 
48 
66 
64 
72 
80 
88 
96 



9 TIMES 

1 make 9 

2 18 



10 TIMES 

1 make 10 



3 

4 

6 

6 

7 

8 

9 

10 

11 

12 



27 
36 
45 
64 
63 
72 
81 
90 
99 
108 



2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 



20 

30 

40 

60 

60 

70 

80 

90 
100 
110 
120 I 



11 TIMES 

1 make 11 



2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 



22 

33 

44 

65 

66 

77 

88 

99 

110 

121 

132 



12 TIMES 

1 make 12 



2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 



24 
36 

48 

60 

72 

84 

96 

108 

120 

132 

144 



3* 



30 MULTIPLICATION. 

Obs. — ^The student may be required to write out the table, as an ex- 
ercise, up to 24 times 24, and commit it to memory. 

11. If a man pay 85 dollars for a carriage, what must he 
pay for 6 carriages ? 

The answer may be obtained by setting down 86 five times, 
and adding them up, thus : §5 

It will be seen, by examining this operation, that §5 
the product of five times five units is two tens and 35 
five units, — and five times eight tens is 40 tens. 35 
The answer, then, is 40 tens, 2 tens and 5 units, or 35 

^^^- 425 



This method would be tedious when a number is to be many 
times repeated, and can be solved much easier by multiplica- 
tion, thus: 

35 Instead of setting down 85, five times, we write 

5 5, the multiplier, under the unit figure of the num- 

•rrz ber to be multipUed ; then say, 5 times 5 are 26, 

setting down 6, the excess of tens ; and reserving in 

the mind, 2, the number of tens, we say, 6 times 8 are 40 ; 

adding the two tens which we reserved from the unit column, 

we set down 42. The answer, then, is 42 tens and 6 units, 

or 426. 

Artt 27 • — From the above we derive the following defini- 
tions : 

1st. Multiplication is the concise method of performing 
many additions. 

2d. Multiplication consists in repeating a given number a 
required number of times. 

Obs. 1. — It is always true of multiplication, that it can be performed 
by addition ; but it is not always true that addition can be performed by 
multiplication : it is only the case when a number is to be repeated. 

Obs. 2. — The word factor signifies an agent, or doer : it is derived from 
the Latin word factum, which signifies a deed, or thing done. A person 
employed to do business for another, is called an agent, or factor. Hence, 
when two numbers are employed as multipliers, or as the means of ob- 
taining a product^ they are cahed factors. (See de£ Art 54.) 

12. If a share in a bridge is worth 142 dollars, how many 
dollars are 6 shares worth ? 



ILLUSTRATIONS OP MULTIPLICATION. 
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Operation. 



Hands. T^is. Units. Hnnds. Tens. Units. 

142 or thus, 1+ 4+ 2=1+4 + 2 = 142 

6 



6 



6 



6 



12= 2X6 
240= 40X6 
600 = 100X6 



6 + 24 + 12 = 8 + 5 + 2 = 852 



Ans. 862=142X6 

13. If one man receive 164 dollars for a year's labor, what 
ought 32 men to receive, for the same time? 



Operation, 
164 
32 



328= 2 times the mult. 
492 =30 times the mult. 



Since we cannot conveniently 
multiply by a larger number 
than 12 collectively, it will be 
necessary, in this example, to 
adopt a new mode of operation. 
The multipher consists of 2 units 
and 3 tens. We first multiply 



5248=32 times the mult. 

each figure of the multiplicand by the units of the multiplier. 
Units into units give units ; units into tens give tens ; units into 
himdreds give hundreds. We next multiply each figure of the 
multiplicand, beginning with the imits, by the tens of the mul- 
tiplier, observing to set 2, the first figure of the product, ia 
the place of tens, because it is the product of tens We next 
multiply the 6 tens of the multiplicand by the 3 tens of the 
multiplier, carrying one for every ten as in Addition, and set 
the product in the place of hundreds. The product of tens 
into tens is hundreds. Lastly, we multiply the hundreds of 
the multiplicand by the tens of the multiplier, and set the 
product in the place of thousands. The product of tens into 
hundreds is thousands. Adding together the several products, 
we have 6248, the answer. 

The above illustration may be better understood by setting 
the product of each figure of the multiplier into each figure of 
the multiplicand down by itself; thus, 

Hunds. Tens. Units. Hunds. Tens. Units. 

1+ 6+4 = l + B + 4 
3 + 2 3 + 2 



2 + 12+8 3 + 2 + 8 
3 + 18 + 12 4 + 9 + 2 

3 + 20 + 24 + 8 6 + 2 + 4 + 8— j 


r6000 

200 

40 

8 




^5248 Ans. 



22 RULE. ^METHOD OF PROOF. 

From the foregoing examples we derive the following 

RULE. 

I. Pldce the multiplier directly under the multiplicand, 
units under units, tens under tens, etc., then draw a Une 
underneath. 

II. When the multiplier is 12, or less than 12, begin at 
the right hand of the multiplicandy and multiply each figure 
contained in it by the multiplier, setting down the numbers, and 
carrying as in Addition. 

III. When the multiplier is greater than 12, ufrite down the 
figures, as be/ore directed, and multiply the multiplicand by 
each figure in the multiplier, commencing with the unit figure ; 
observing to place each figure in the product directly under the 
figure by which you multiply. In this way proceed, and the 
sum of the products will be the answer. 

There are three methods of proving Multiplication. 

First — Make the multiplicand and multiplier change places, 
and multiply the latter by the former, in the same manner as 
before ; if the latter product be the same as the former, the 
work is supposed to be right. 

Second — Cast the 9's out of the product, or answer, and set 
down the remainder. Cast the 9's out of the sum of the two 
factors ; multiply the two remainders together, and cast the 9's 
out of the product. The last remainder, if the work is right, 
will be equal to the first. 

Ob& S. — ^The four remainders may be set within the four angular spaces 
of a cross, as in the following example. 

Third. — Multiplication may be proved by Division. The 
product divided by either of the factors will give the other. 

Obs. 4. — ^The second and third methods can be deferred until the 
scholar becomes acquainted with Division. 



QuKSTiONs. — 1. Whai is Multiplication ? 2. How many numbers are required to per- 
form the operation ? 3. What is the number to be multiplied, called ? 4. What is the 
number by which you multiply, called ? 5. Taken toKether, what are they called ? 
6. Why called (kctors? 7. What is the answer called? 8. How many figures are 
there in the multiplier of the 13th question? 9. By which do we multiply first ? 10. 
What is the product of units multiplied into units? 11. Of tens into tens? 12. Of 
hundreds into hundreds? 13. How are the numbers placed in Multiplication? 14. 
How do you proceed when the multiplier is 12, or lew than 12? 15. When the 
multiplin: is greater tiian 13 ? 
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(14) 

3542 
96 

21252 
31878 


EXAMPLES. 

Proof. 






340032 




/3\ 




(15) 

3467 
6 




(16) 

124567 

8 


(17) 

64678901 
341 


(18) 

34567802 
4567 










(19) 

679834 
12 




(20) 

678345 
23 


(21) 

126789123 
27678 


(22) 

908764584768 
632976 











Multiply 24 by 2 ; then double the multiplier ; then double 
the multiplicand ; then double the product. 

Ut. 2d. Sd, 

24 24X2= 48 

2X2= 4 2 



48X2 = 



96 = 



96 



What effect upon the product has multiplying the multiplier? 

What effect upon the product has multiplying the mul- 
tiplicand ? 

23. What will 432 barrels of flour coSt, at 14 dollars a 
barrel ? Ans. 6048 dollars. 

24. How many rods in 84 miles, there being 320 rods in a 
mile ? Ans, 26880 rods. 

25. What will be the cost of 6328 thousands of boards, at 
18 dollars per thousand ? Ans, 113904 dollars. 

26. How many dollars would a man count in 12 days, if he 
count 42000 in one day ? Ana, 604000. 

How would you solve the above question by Addition ? 

27. What will 64 cows cost, at 16 dollars apiece ? 

Ans, 1024 dollars. 
The multiplier, 16, in the last example, is a number which 
can be formed by the multiplication of two numbers — ^thus: 
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4x4 = 16: or 8X2=16. Any number thus produced is 
called a composite number. The numbers thus multiplied are 
called component parts. Sixteen, then, is a composite number, 
and 4 and 4, or 8 and 2 are the component parts of 16. 
Thus, taking the above question, 64x4=256, the price of 64 
cows at 4 dollars each ; and this product multiplied by 4 gives 
1024, the price at 16 dollars each, because 4 times 4 are 16. 
The same result will be produced if we multiply 64 by 8 and 2. 

Artt 28 1 — ^When the multiplier is a composite number. 

RULE. 

Multiply first hy ons of the component parts, and that pro- 
duct by the other, and so on, if tliei'e be more than two ; the last 
product will be the answer, 

28. What is the product of 78 multiplied by 26 ? 

78 



It will be seen that 5 and 5 are the 390 
component parts of 25. 5 

1950 Ans, 

29. There are 365 days in a year. K a man live 48 years, 
how many days does he live? Ans. 17520. 

30. Multiply 7684 by 112. 8x7x2=112. 

31. Multiply 8410736 by 66. 

. 32. Multiply 17548671 by 81. 

33. Multiply 998673214 by 1864. 

34. Multiply 99998887777 by 445666. 

35. Multiply 88900236789456 by 77889123. 

36. If it take 142 stones to build a rod of wall, how many 
will it take to build 10 rods ? 

It will be seen by this example, that the answer 142 

is obtained by annexing a cipher to the multipli- 10 

cand ; annexing a cipher, therefore, to any number 1420 
multiplies that number by 10. Therefore, 

Art, 29, — To multiply by 10, 100, 1000, or by 1, with any 
number of ciphers, we have this 

Qux8TioNs.~-16. What is a composite number ? 17. What are the numbers caUed 
.which form a composite number? 18. What is the rule for multiplying by a oonoe 
posite number? 
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RULE. 

Annex as many ciphers to the multiplicand as there are ci- 
phers at the right hand of the multiplier, and it will give the 
answer required, 

37. Multiply 142 by 100. Ans, 14200. 

38. Multiply 864 by 1000. Ans. 864000. 

39. Multiply 999 by 100000. Aihs. 99900000. 

40. Multiply 2400 by 2200. Ans, 6280000. 

Ors. — ^A significant figure is one which has yalue in itself The nine 
digits are significant figures. 

Operation, 

In this example, we multiply by the signifi- oqoo 
cant figures only, placing as many ciphers at ., 

the right hand of the product as there are ^® 

ciphers in the multiplier and multiplicand. f? 

5280000 

41. What is the product of 68400 multiplied by 18000? 

Ans. 1231200000. 

Artt 30* — When there are ciphers between the significant 
figures of the multiplier. 

RULE. 

Meject the ciphers and multiply by the significant figures, ob- 
serving to place the first product of each figure directly under 
that by which you multiply. 

Operation. 

42. Multiply 2008 by 604. 2008 

604 



8032 
12048 

1212832 

43. Multiply 8624 by 108. 

44. Multiply 340824 by 909. 

46. Multiply 6678902 by 770901. 

46. What will 412 hogsheads of molasses cost, at 31 dollars 
per hhd. ? Ans. 12772 dollars. 

QuBSTioite.— 19. When the nnittipUer is 10, 100, 1000, fcd how may you proceed? 
20. When there are ciphers at the right hand of the multiplier and multiplicand f 
31. How do you proc^ when there are dphers between the significant flgoresf 
SS. What are significant figures? 



86 SXERCI8ES IN MULXIPUCATION. 

47. What number is that of which 8, 9, 11, are factors ? 

Am. 792. 

48. If 80 men dig a canal in 94 days, how many men could 
dig the same in one day? Ana. 7520. 

49. How many shillings ought 7520 men to receive for one 
day's work, at 5 shillings each per day ? Ans, 37600. 

50. A merchant bought 28 boxes of sugar, each weighing 
235 lbs., at 8 cents per lb. How many cents did they cost ? 

Ans, 52640. 

51. How many shillings will 89 cords of wood cost, at 15 
shillings per cord ? An>8. 1335. 

52. A merchant bought 15 pieces of cloth, each piece con- 
taining 27 yards, at 7 dollars per yard. How much did he 
pay for the whole ? Ana. 2835 dollars. 

53. If a ship sail 12 miles per hour, how far will she sail in 
12 days? Ans. 3456 miles. 

54. If a man hoe 3 rows of com, 28 hills each, in 1 hour, 
how many hills will he hoe in 12 days, working 8 hours in a 
day? Am. 8064. 

55. What will 50 firkins of butter cost, weighing 54 lbs. 
each, at 14 cents per lb. ? Am. 37800. 

56. A man has 9 piles of wood, 16 cords in a pile. What 
is it worth at 7 dollars per cord ? Ans. 1008 dollars. 

Art* SI* — ^When the multiplier is 9, or any number of 9's. 

RULE. 

Annex as many ciphers to the multiplicand as there are ^*s 
in the multiplier, arid from it subtract the given multiplicand, 

EXAMPLES. 

57. Multiply 162 by 9. 

Operation 1st, Operation 2d, 

1620 162 

162 9 



Am. 1458 1458 Am, 

The reason of this process is evident ; annexing a cipher to 
the multiplicand, multiplies it by 10, which is repeating it once 
more than is required. 

QuBSTioNg.— 23. How do yoa proceed when the moltLpUfr is 9? S4. How is thia 
explained ? 25. How is Multiplication proved? 



DIVISION. 
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On the same principle we may multiply by 8, by annexing a 
cipher, and subtracting twice the multiplicand ; or by 98, by 
annexing two ciphers, and subtracting twice the multiplicand. 

68. Multiply 3462 by 99. 

69. Multiply 46*784 by 999. 
60. Multiply 676213 by 98. 

Art. S3» — To multiply by any number between 10 and 20. 

RULE. 

Annex a cipher to the multiplicand, which is to multiply it 
by 10, and to this result add the product of the given multipli- 
cand into the right-hand figure of the multiplier ; their sum 
will he the answer required. 



EXAMPLES. 

61. Multiply 662 by 11. 



62. Multiply 789 by 12. 



63. Multiply 843 by 19. 



Operation. 
6620 
662 

6182 Ans. 

Operation, 
7890 
1578 

9468 Ans. 

Operation, 
8430 
7687 



16017 Ans. 



DIVISION. 

Art* 33* — 1. John has 6 oranges given him. He keeps one 
himself, and divides the others equally between his two sisters. 
How many did each receive ? 

2. Samuel divided 9 walnuts equally between three boys. 
How many did each receive ? 

3. James's father gave him 8 butternuts to divide equally 
between himself and his three brothers. How many did each 
receive ? 

4 



38 DIVISION. 

4. If Harriet gave 24 cents for 6 pictures, what did she pay 
for 1? 

5. Mary divided 36 cents equally between 6 poor children. 
What did each receive ? 

6. If 8 yards of cloth cost 66 cents, what did one cost ? 

7. How many yards of broadcloth can be bought for 72 
dollars, at the rate of 8 dollars per yard ? 

8. How many bushels of apples can be bought for 100 
cents, at 25 cents per bushel ? 

9. How many barrels of flour may be bought for 77 dollars, 
at 7 dollars per barrel ? 

10. In how many hours will a man travel 48 miles, at the 
rate of 4 miles per hour ? 

11. Eighty cords of wood are piled in 8 different piles. How 
many cords in each pile ? 

12. A farmer sold wool to the amount of 81 dollars, for 9 
shillings a fleece. How many fleeces did he sell ? 

13. How many thousands of boards may be bought for 144 
dollars, at 12 dollars per thousand ? 

14. How many books may be bought for 84 cents, at 7 
cents apiece? 

16. If 16 apples be divided equally between 4 boys, how 
many does each receive ? 

It is evident, that as many times as 4 is contained in 16, or, 
as many times as it can be subtracted from it, so many apples 
each boy will receive. 

Oj)€ration 
16 
_4 

12 

^ We find, by trial, that 4 is contained in 16 four 
4 times, which is the number of apples each boy is to 
4 receive. 

"o 

16. If 4 boys receive 4 apples each, how many do they all 
receive ? 

It is plain that 4 boys will receive 4 times as many as one ; 
therefore, if one boy receive 4 apples, 4 boys wUl receive 
4x4=16. 



DIVISION. THE SUBJECT ILLUSTRATED. 89 

Artt 84»— From the foregoing we derive the following defi- 
nitions : 

1. Division is a concise method of 'performing many sub-- 
tractions, or, the reverse of Multiplication,. 

2. Division consists in finding how ma/ny times one number 
contains another. 

As in Multiplication two numbers are required to perform 
the operation, so in Division. The number to be divided is 
called the Dividend ; the number by which you divide is called 
the Divisor. The Dividend is to be regarded as the product 
of two factors, of which the Divisor is one, and the other is 
sought, which is the Quotient after division. The Divisor and 
Quotient multiplied together produce the Dividend. Thus, it 
appears that Division and Multiplication mutually prove each 
other. 

Obs. — All questions in Division may be performed by Subtraction ; 
but all questions in Subtraction cannot be performed by Division. — When 
a number is to be divided into equal parts, the operation may be per- 
formed by Division. 

Artt 35* — When the Divisor is not greater than 12, the 
process of operation may be carried on in the mind, and the 
Quotient only be written down. This process is called 

SHORT DIVISION. 

17. If 336 dollars be divided equally among 3 men, how 
many dollars will each receive ? 

Illustration. — ^To subtract 3 from 336 as many times as 
would be necessary to give each man his share, would be long 
and tedious; but, by Short Division the operation becomes 
simple : 336 is 3 himdreds, 3 tens, and 6 units. It will be 
perceived, that if 300 be divided into 3 equal parts, one of 
these parts will be 100 ; and 3 tens divided in like manner be- 
come 1 ten ; and 6 units divided by 3 become 2 units. The 
answer, then, is 1 hundred, 1 ten, and 2 units, or 112. 

Operation. 
300 divided by 3 gives 100, 30 di- 300^3=100 
vided by 3 gives 10, and 6 di- 30h-3= 10 

vided by 3 gives 2 : Then, 6—3= 2 

100 + 10+2=112 Ans. 336-3 = 112 Ans. 

QnisnoNS.^l. VThat is Diyision ? 2. How many numbers are required to perform 
the operation ? 3. What are they caDed ? 4. How is the dividend to be regarded ? 

5. What are the two factors, whicdi, multiplied together, will produce the dividend ? 

6. How 18 DLvision proved ? 



40 RULE IN DIVISION. 

ban. tens. iftiitB. 

Or thus: 3)3-f-3+6 



l-|-l-f-2=H2 Ans, 
By carrying on the process partly in the mind, the operation 
may be made still shorter, thus : 

3j336_ Proof, 

112 Ata. 112X3 = 336 

18. If 4 shares of bank stock cost 456 dollars, what will 1 
share cost ? 4)456 

"Tr4 Ana. 
We first set down the number to be divided, or the dividend ; 
at the left of this number, place the number by which we di- 
vide, or the divisor. Taking the first left-hand figure, or hun- 
dreds, we find how many times the divisor is contained in it. 
The number of times, or 1, we place directly imder the divided 
figure. We next divide the tens of the dividend : 4 is con- 
tained in 5 once, and 1 ten over, which also must be divided. 
If this ten be added to the unit, it will make 1 ten and 6 
units — equal to 16 units: 4, then, is contained in 16, four 
times, which we place iji the column of units ; and in 456, 114 
times. 

19. Six brothers received a legacy of 1512 dollars. What 
was the share of each? 6)1512 

252 Am, 
In this question the divisor is not contained in the first left- 
hand figure of the dividend. We, therefore, take the next 
figure, 5, which with the 1 makes 15 hundred ; 6 is contained 
m 1500, 200 times, and 30 tens, or 300 over. The 3 added 
to the 1 ten in the next column, is 3 1 tens ; 6 is contained in 
31, five times, or in 31 tens, 50 times and 1 ten over, which, 
with the two units, makes 12 units: this, divided by 6, is 2 
units. The answer, then, is 200 -[-50+ 2 =252. 

From the foregoing, we derive the following 

RULE. 

Write the divisor at the left-hand of the dividend, with a line 
drawn between them. 



Questions.— 7. How is the process parUy carried on in Slioii Diyision? 8. When 
do you work by Short DlTisiaa? 9. What is the method of procedure in the 18th 
qu««itlon? 



EXERCISES IN DIVISION. 41 

Find hofw many times the divisor is contained in the first left' 
hand figure or figures of the dividend, setting the result directly 
under the divided figure or figures. The remainder, if there be 
any, carry to the next figure, calling it so many tens. 

Find how many times the divisor is contained in this dividend, 
and set it down as before; 'and so continue to do until the 
figures in the dividend are all divided. 

EXERCISES. 

Arti 36* — I. Paid 150 dollars for six tons of hay. How 
much was it a ton ? Ans. 25 dollars. 

2. In a certain town there are 1280 inhabitants. The 
average number in each family is 8. How many families are 
there? Ans. 160. 

3. How many yards of cloth can be bought for 1155 dollars, 
at 7 dollars per yard ? Ans. 166. 

4. If a man labor one month for 12 dollars, how many 
months will he labor for 1008 dollars ? and how many years, 
allowing 12 months to a year ? 

Ans. 84 months — 7 years. 
Artt 87i — When the divisor is a composite number, and 
greater than 12. 

1. If 15 horses consume 2550 bushels of oats in one year, 
how many will one horse consume ? 

It will be seen that 15 is a composite number, produced by 
the multiplication of 6 and 3, thus: 5X3 = 15. As Division 
is the reverse of Multiplication, it is evi- Operation. 
dent that when the divisor is a composite 5)2560 
number, we may divide, first, by one of 3)510^ 

the component parts, and that quotient by "TtTT A 

the other. For example : Suppose 30 
apples to be divided equally between 15 boys. In the first 
place, we divide the whole number by 5. If there were only 
6 boys, they would receive 6 apples each ; but as there are 3 
times 6 boys, they can have only one-third as many as 5 boys 
would have. 

2. How many days would it take a man to travel from 
Boston to New York, travelling at the rate of 30 miles a day, 
the distance being 240 miles ? Ans. 8 days. 

Questions. — 10. What is the rule for Short Division ? 11. When the divisor Is a 
composite number, how may you proceed? 12. What is the first step in the 1st 
example ? Second step ? 

4* 
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3. If a horse travel 2184 miles in 42 days, how many miles 
will he travel in one day ? Arts, 52 miles. 

4. If 112 barrels of flour cost 672 dollars, what will 1 
barrel cost ? Ans, 6 dollars. 

Arti 38 • — When the divisor is .not a composite number, and 
is greater tlian 12. 

1. If 2624 bushels of corn be divided equally among 41 
men, how many bushels will each receive ? 

As 41 is greater than 12, and not a composite number, the 
operation must be performed by the whole divisor at once. 
This process is called 

LONG DIVISION. 

Setting down the numbers as before 4.iv>fioj./^fl4. 
directed, and taking 41 for the divisor, we oa({ 

find that it is not contained in the 1st 

figure, nor in the 1st and 2d taken to- ^^^ 

gether, but it is contained in the first three ^^^ 

figures, 6 times ; that is, 41 is contained in 262 tens, 60 
times and something over. To find what this remainder is, 
we find the product of 6 times 41, which we place under 
the three figures employed in the dividend, and, subtracting 
it therefrom, we find the remainder to be 16, which is 16 tens. 
We next bring down the 4 units of the dividend, and place 
them at the right hand of the 16 tens, which make 164 to be 
divided by 41, which is contained in it 4 times. The answer, 
then, is 64. 

By examining the work of the last question, it will be seen, 
that it is the same as Short Division, only that the operation is 
all set down, instead of being carried on in the mind. For 
example — divide 868 by 7, Long Division. 

Operation. 

7)868(124 
7 

16 
14 



28 
28 



By Short Division, we say, 7 in 8, once, and 1 over ; 7 in 
16, twice, and 2 over ; 7 in 28, 4 times, and no remainder. 
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In Long Division, we say, 7 in 8 once, and place 1 for the first 
figure in the quotient ; we then multiply 7 by this quotient fig- 
ure, and place the result under the 8, and subtracting it we find 
the difference to be 1, to which we bring down the next figure 
for a new dividend, and proceed as before. 

From the preceding explanations is deduced the following 

RULE. 

Place the divisor at the left hand of the dividend. Draw a 
line at the right and left of the dividend^ and take as many fig- 
ures of the dividend as will contain the divisor one or more 
tim£S. Place the number of times at the right hand of the divi- 
dend, for the first figure of the quotient. Multiply the divisor 
hy this quotient figure, and place the result under the divided 
figures ; find the difference between them, by subtraction, and to 
this difference bring down the next figure of the dividend, and 
divide as before ; so continue to do until all the figures of the 
dividend are brought dovm. Should it be necessary to bring 
down mxyre than one figure to contain the divisor, a cipher must 
be annexed to the quotient 

Obs. — ^The number of figures of the dividend we assume at any one 
step is a matter of convenieuce. 

EXERCISES. 

Art I 39 • — 2. A man raised 6996 bushels of potatoes on 33 
acres. How many did he raise per acre? 

Ans. 212 bushels. 

3. How many years in 32485 days, if 365 days make a 
year ? Ans, 89 years. 

4. A legacy of 15808 dollars was left to a certain number 
of men, giving them 832 dollars each. How many men were 
there? An^s. 19 men. 

5. How many pounds in 11620 farthings, there being 960 
farthings in one pound? Ans. 12 pounds. 

6. How many hogsheads in 49896 pints, if 504 pints make 
one hogshead ? Ans. 99 hogsheads. 

7. There are 8 furlongs in one mile. How many miles in 
123 furlongs? Operation, 

8)123 

15f Ans, 

Questions.— 13. What is the difference between Long and Short Division? 14. 
Rule for Long Division? 
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Obs. — ^For the illufltratioDs of this and the foUowing questions, see 
J^actions. 

By dividing 123 by 8, we find the quotient to be 16 miles, 
and there is a remainder of 3 furlongs. As it takes 8 furlongs 
to make a mile, it is evident that 1 furlong is ^ of a mile, and 
3 furlongs are f of a mile, and 8 furlongs are f , equal one 
mile. The answer, then, is 15 miles and f, which we place at 
the right of the quotient. We have, then, when there is a re- 
mainder in division, this 

RULE. 

Place it at the right hand of the quotient, as the numerator 
of a fraction, and under it place the divisor, as a denominator. 

A number like this is called a mixed number : thus, 1 5f is 
a mixed number. To prove this last question, we multiply the 
quotient into the divisor, and add to the product the numera- 
tor of the fraction, or the remainder, thus : 

8 



123 
That the remainder, as the numerator of a fraction, is a part 
of the quotient, will appear from the following : 

120+3 is the whole dividend; 8, the divisor, is contained 
in 120 units 15 times ; it is also contained in three units ^ of a 
time. Since, therefore, 120-f3 is the whole dividend, it fol- 
lows that 15+f is the whole quotient. 

8. What is the quotient of 1832 divided by 16? 

Ans. 114^. 

9. There are 320 rods in a mile. How many miles in 66327 
rods? Ans, 207^. 

10. How many miles from Boston to Providence, the dis- 
tance being 12800 rods ? Ans. 40 miles. 

11. If 10 shares in a factory be worth 2220 dollars, what 
is one share worth ? 

^ .. We have seen, that annexing a cipher 

in\922l0 ^ ^^y^ number is the same as multiplying 

— I L by 10. To remove a cipher, therefore, 

222 An^. frQm ^he right of any number, is dividing 

Questions. — 15. When there is a remainder, after dividing, what is to be done with 
it? IG. How do you know it is apart of the quotient? Ulustrate. 17. What is a 
number like 15| called ? 18. When there are ciphers at the right hand of the divisor, 
bow may you proceed? 19. How must the figures cut off from the right hand of the 
dividend he placed? 
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that number by 10. To remove a cipher from divisor and 
dividend, is dividing both by 10. Therefore, 

Art. 40i — ^When the divisor is 10, 100, 1000, or 1, with 
any number of ciphers, we have the following 

RULE. 

Cut off those ciphers from the divisor, and a corresponding 
number of figures from the right of the dividend. The figures 
on the left will he the quotient, and those on the right, a re- 
mainder, 

12. Divide 18986421 by 10000. 

Of In this example, the divisor is not 

I|0000vi898l6421 */**'*°'' f ""^ ^}tlI'^^T^A- -^^ 
« K ! of a part only. 10,000 will divide 

An^, 1898,6421 18980000, but is not contained m 

6421. The quotient, therefore, is 1898, and 6421 units are 

left undivided, which are a remainder. 

13. Divide 3330 by 30. 

Operation \st. Operation 2d, 

30)3330(111 Ans. 3| 0)333|0 ' 

QQ Ans, 111 

^^ In Operation 1st we reject a factor from 

^Q the dividend equal to the whole divisor; 

30 but the dividend may be separated into the 

30 the factors 3, 10, and 111 ; 3 and 10 are- 

also factors of the divisor. By cutting off 

the cipher from the dividend, the process of dividing by 10 is 

performed. — Operation 2d, We have now only to divide by 3, 

the other factor of the divisor, and the factor 3 is rejected 

from the dividend. The remaining factor, 111, is the quotient. 

14. Divide 342871 by 7000. 

^ .. In this example, cutting off three fior- 

Operation, r ±i^ j« -j j ^ j- • j* u 

'7lnnA\<4Aol«'7i ^^^ ^^^^ ^'^^ dividend is dividing by 

7[UUU)d4J|»7l jQQQ. ^Q^Q jg contained in 342,000, 

48,6871 three hundred and forty-two times, and 
there is a remainder of 871 units. 7 is contained in 342, forty- 
eight times, and 6 remain, which is 6000, because it was taken 
from the place of thousands, and therefore must be prefixed to 
the first remainder. 

Proof, 48 X 7000-f6000-f 871=342871. 
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Artt 41 • — ^To divide by any number whose right-hand fig- 
ures are ciphers. 

RULE. 
Cut off the ciphers, arid figures of the dividend^ as be/ore 
directed, and divide the remaining figures of the dividend by the 
remaining figures of the divisor. To the right hand of the re- 
mainder bring dovm the figures cut off from the dividend, 

16. What is the quotient of 421998 divided by 8400 ? 

16. What is the quotient of 406224 divided by 9600 ? 

17. What is the quotient of 7864234 divided by 67200? 

Art. 42* — From the foregoing it is manifest, that in the pro- 
cess of division, a factor is rejected from the dividend equal to 
the divisor. Upon the same principle — If equal factors be re- 
jected from divisor and dividend, the valvs of the quotient will 
not be altered, 

18. Divide 16 by 8. Operation \st, 

8 )16=i ^2^$=2 Ans. 

2 Ans, 

For convenience' sake, we will draw the line between divisor 
and dividend straight instead of curved, and write the factors 
one over the other, those of the dividend on the right, and 
those of the divisor on the left, and draw a line through those 
factors which are rejected or cancelled. Thus : 

Operation 2d, 
4=2 Ans, 



The dividend, 16, is resolved into the factors 4 and 4; and 
8, the divisor, into the factors 4 and 2. If we strike out the 
factor 4 from each, we have 4-1-2 = 2, as before. Again, we 
may separate the dividend into the factors 4, 2, and 2, and 
strike out the factors 4 and 2 from each side of the line. Thus : 
Operation Sd, It is evident, since to reject equal factors 
4 from divisor and dividend does not affect the 

i quotient, that to multiply divisor and dividend 

2 Ans, by the same quantity would not affect the quo- 
tient. If 16 contain 8 twice, the double of 16 would contain 

the double of 8 twice, 16x2-f-8x2=2 answer. 

Questions.— 30. In the process of division, what foctor is rejected firom the dividend ? 
21. What effect upon the quotient has r^ecting equal fbctora £rom divisor and divi- 
dend? 



t 
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This expression is read, The product of 16 into 2, divided by 
the product of 8 into 2, equals 2. 

0b8.1.— Let the scholar dow be called upon to illustrate, by a variety of 
examples, the principle employed in division, in the following manner, 
taking the above question : — 

Teacher. What do you infer from the process in operation Ist ? Scholar. 
That in the process of division we reject from the dividend a factor equal 

to the divisor. T. What do you infer from the process in operation 2d? 

S. That to reject equal Actors from divisor and oividend does not atfect 

the quotient. 2l What from operation 8d } & The same as from 

operation Ist 

In the following questions let the student be required to 
separate divisor and dividend into their prime factors, and 
write them down, as before directed. Then let him reject an 
equal factor from each, and perform the operation with the 
remaining ; then let him reject another, and perform the oper- 
ation with the remaining, and so on until all the factors of the 
divisor are rejected. 

3. Divide 72 by 12. 

72-7-12=2x2x3x2x3-4-2x2x3=6 Ans. 
Or thus : 

Operation l8t. Operation 2d. Operation Bd. 



t 
2 



6 



% 
2 
3 
2 
3_ 

36=6 ^7W. 



t 



% 
% 
3 
2 
3 

18^6 Am, 



% 
% 



% 
t 

3 

2 ' 
3 

6 AuB. 



Obs. 2ft— In the following questions, let the teacher proceed thus : 

Teacher. What are the factors of 84 ? Scholar. 1 and 12. T. Which 

is prime ? 8. 7. T. Write it on the right of the line. — What are the 

factors of 12 ? S. 2 and 6. T Which is prime? S. 2. T. Write 

it under the 7. — What are the factors of 6 ? S. Z and 2. T. Are they 

prime ? S. They are. T. Write them down. 

Ans. 4. 



4. Divide 84 by 21. 

6. Divide 108 by 18. 

6. Divide 112 by 28. 

7. Divide 224 by 56, 

8. Divide 336 by 16. 

9. Divide 96 by 8. 

In solving this question, into what factors must the dividend 
be separated ? Ans, 8 and 12. 



Ans. 6. 

Ans. 4. 

Arcs. 4. 

Ans. 21. 

96-4-8=12 Ans. 



48 ILLUSTRATIONS. 

How do you know ? Ans, Because 8, tbe divisor, is one 
fector, and therefore 12 must be the other; for 12 X 8=96. 

10. Divide 72 by 6. 72-r-6=12 Ans, 
Into what factors is the dividend separated in this example ? 

Ans. 6 and 12. 

Why not 8 and 9 ? They are also factors of 72. — Ans. Be- 
cause neither is like the divisor. 

Let the teacher propose similar inquiries in regard to the 
following exercises : 

11. Divide 84 by 12. 

12. Divide 108 by 9. 

13. Divide 121 by 11. 

14. Divide 132 by 12. 

Let the student read the following forms of implying divi- 
sion, and write others similar : 

16-r-8=2 66^7=8 



24 ^ 12|60=6 

T^^ 72 

, ^ — =8 

6)36 = 6 9 

8|48 = 6 12)84=7 

Obs. 3.-For the reading of the following forms, see Art. 48. 
Arti 43 1 — Illustration of general principles, — What effect up- 
1 ft _i- ft — ^^ *^® quotient has multiplying the dividend ? 
■ "~" What effect upon the quotient has multi- 

16x2-T-8=4 pl3^'^g t^6 divisor ? 

What would be the effect of multiplying 

16—8x2=1 hoth divisor and dividend ? Illustrate. 

What effect upon the quotient has dividing 
164-2-7-8=1 the dividend ? 

What effect upon the quotient has dividing 

16H-8-r2=4 the divisor? 

What effect upon the quotient has dividing 
both the dividend and divisor ? Illustrate. 

Arti 44* — ^From the foregoing illustrations, the following 
principles are manifest. The larger the dividend^ tvith a given 
divisor, the larger the quotient ; and the less the dividend, with 
a given divisor, the less the quotient. Therefore, To multiply 
the dividend is the same as to multiply the quotient, and to 
divide the dividend is the same as to divide the quotient. To 
divide the divisor is the same as to multiply the dividend, and to 
multiply the divisor is the same as to divide the dividend. 
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MULTIPLICATION. 

Art. 45,— 1. What will 1674 
yards of cloth cost, at 12 dollars 
per yard ? 

3. How many inches in 66641 
feet? 

6. If a man travel 38 miles in 
a day, how many will he travel in 
16 days ? 

7. If 60 minutes make 1 hour, 
how many minutes in 13070026 
hours ? • 

9. How many hours in 336 
days? 

11. The quotient of two num- 
bers is 46 ; the divisor 14 ; what 
is the dividend ? 

13. The quotient of two num- 
bers is 72 ; the divisor 84 ; what 
is the dividend ? 

15. How many pounds of flour 
may be put into 640 barrels, each 
containing 196 pounds ? 

17. What will 24 oxen cost, at 
46 dollars each ? 

19. If a carriage wheel turn 
round 340 times in a mile, how 
many times will it turn in going 
from Boston to New YoA, it 
bein^ 240 miles ? 

21. If 33 men do a piece of 
work in 24 days, in what time 
will 1 man do it ? 

23. In 7894 feet, how many 
barley-corns ? 



DIVISION. 

Art. 46.-2. If 1674 yardfl 
of cloth cost 18888 dollars, what 
will 1 yard cost ? 

4. How many feet in 678492 
inches, if 12 inches make 1 foot? 

6. If a man travel 608 miles in 
16 days, how many will he travel 
in 1 day ? 

8. In 784201660 minutes, how 
many hours ? 

10. In 8064 hours, how many 
days? 

12. The product of two num- 
bers is 644; the maltiplier 147 
what is the multiplicand ? 

14. The product of two num* 
hers is 6048 ; the multiplicand 84 ; 
what is the multiplier ? 

16. A man has 126440 pounds 
of flour to be put into barrels, 
containing 196 pounds each. 
How many barrels must he have ? 

18. If 24 oxen cost 1104 dol- 
lars, what do they cost apiece ? 

20. If a carriage wheel turn 
round 81600 times between Bos- 
ton and New York, and turn 340 
times in a mile, what is the dis- 
tance? 

22. If 1 man do a piece of 
work in 792 days, in what time 
will 33 men do it ? 

24. How many feet in 284184 
barley-corns? 



MULTIPI«ICATION AND DIVISION, BT CANCELLING. 

Art. 47. — ^The operation of questions, involving Multiplica- 
tion and Division, may be greatly abridged by the following 

RULE. 
I. Draw a perpendicular line, and place dividends and num- 
bers to be multiplied for dividends, on the right, and divisors <w 
the left hand. 



50 EXERCISES IN CANCELLING. 

Ob8. 1. — ^The perpendicular line is the same as the ciure line in Diyi- 
sion, separating divisore from dividends. 

II. If there he ttoo equal numbers on each side of the line, 
cross them out, and omit them in the operation. 

Thus : Multiply 8 by 9, and divide by 8. 

Operation, As 8 is found on both sides of the line, cross 

$ them both, and 9, remaining on the right, is the 

9 Ans, answer. 



The principle upon which this Rule proceeds is that of 
cancelling, or rejecting equal factors from dividends and divi- 
sors. Thus, taking the above example, 8 and 9 *e the factors 
of 72 : 8x9 = 72. The quotient of 72 divided by 8, is 9, one 
of its factors ; the other factor, 8, equal to the divisor, is re- 
jected. 

III. If a number on one side of the line will divide a num- 
ber on the other side, vjithout a remainder, erase both numbers, 
and substitute for the larger the number of tim£S it contains the 
smaller. Multiply the rem>ainders together, on the right, for a 
dividend, and the remainders on the left, for a divisor. 

Thus : Multiply 6 by 3, and divide by 2. 

^ ^ In this example the divisor, 2, is not the same 

^ ^ as either figure of the dividend, but it is a factor 

9 Ans. of one of them, 2x3=6. We may, therefoie, 
cross 2 and 6, since the divisor, 2, cancels one of the factors 
of 6, the dividend, and write 3, the other factor, against 6 as 
the quotient. The remainders on the right multiply together, 
8X8=9, and 18-i-2=9, the answer, as before. 

When there is no remainder on either side of the line, and 
the numbers are all cancelled, the answer is 1 : that is, the 
right-hand side contains the left-hand, once. 

Obs. 2. — A stroke drawn through any number denotes its being can- 
celled; and any number which takes its place may be set alongside 
of it 

8. Multiply 8 by 6, and divide the product by 3 ; multiply 
the quotient by 18, and divide the product by 9 ; multiply 
again by 9, and divide the product by 6 ; multiply the quo- 



QuKiTioNS.— 1. What is the rule for Multiplication and Diyision by cancelling T 
Si. First, second, and third steps? 3. Is the answer affected by striking out 
equals on each side of the line ? 4. Why not ? 5. Wh::t is done with remaindereT 
6. When there is no number left on either side of the line, what is t^e apswer Y 
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tient hj 24, and divide the product by 12 ; multiply the quo- 
tient by 2, and divide the product by 4. 
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Operations. 






Or thus: 




8X5=40 
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40 Ans, 



40 Ans, 



Having stated the question, according to the foregoing Rule, 
we proceed to cancel, or cross equals on each side of the per- 
pendicular line. In the first place, 9 is found on each side of 
the line. We therefore cross them both ; for 9 is contained in 
9 once, and multiplying any number by 1 does not alter its 
value. Secondly : 3 and 6, on the left hand of the line, mul- 
tiplied together make 18 — equal to 18, on the right hand of 
the line, which may be crossed out. Again : 4 and 12, on the 
left, multiplied together, are 48, equal to the numbers 2 and 
24 on the right multiplied together, and may be crossed out. 
The numbers now are all cancelled, except the 5 and 8, on the 
right, which, multiplied together, give 40, the answer. 

4. A boy gathered 16 nuts under each of 4 trees, and divi- 
ded them equally between himself and 7 schoolmates. How 
many did each receive ? 

* f\ f I^ t^is example, it is evident, that had 

^n. ' *^® boy gathered but 16 nuts, there would 

rv9— 8 ^*^® heen but 2 apiece; but as he gath- 

ered the same number under each tree, the 

8 Ans, iQ must be multiplied by 4 ; and as there 
were 8 to share them, the product of 16 multiplied by 4 must 
be divided by 8. 

5. Multiply 20 by 6, and divide by 6 ; multiply by 1 and 
divide by 14 ; multiply this again by 6, and divide by 10, and 
multiply by 12. Ans. 60. 

6. Multiply 120 by 40, divide by 400, multiply by 20, di- 
vide by 30, multiply by 260, divide by 50, multiply by 300, 
divide by 500, and give the answer. Ans. 24. 



Question.— 7. Give the reason for placing 16 and 4, in Example 4, on the right of 
the line, and 8 on the left 
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SUPPLEMENT 

TO THE FOUR FUNDAMENTAL RULES OF ARITHMSTIO, VIZI 

ADDITION, SUBTRACTION, MULTIPLICATION, AND 

DIVISION. 

EXERCISES. 

1. A man purcliased a fann for 6720 dollars ; sold it for 
199 doUai-s more than he gave. For how much did he sell it ? 

Ans. 6919 dollars. 

2. Suppose a tree broken by the wind 39 feet from the 
ground, and the part broken off to be 66 feet in length. How 
high was the tree ? Ans. 96 feet. 

3. A merchant having 784 bushels of salt, sold 99 bushels. 
How many had he left ? Ans, 686 bushels. 

4. A man left his estate, valued at 8966 dollars, to his wife 
and daughters, giving his wife 4688 dollars. How much did 
the daughters receive ? Ans, 4268 dollars. 

6. Sir Isaac Newton was born in the year 1642, and died 
in the year 1727. What was his age? Ans. 86 years. 

6. The greater of two numbers is 624 ; their difference is 
89. What is the less number ? Ans. 535. 

7. What will 58 yards of broadcloth cost, at 4 dollars per 
yard ? Ans. 232 dollars. 

8. Bought 122 bushels of wheat, at 2 dollars a bushel ; 
8 oxen for 27 dollars each ; 4 cows, 16 dollars each, and a 
wagon for 60 dollars. How much was paid for the whole, 
and how much more for the wheat and oxen than for the cows 
and wagon ? ^ j 584. 

^^- I 336. 

9. The factors of a certain number are the difference be- 
tween 1632 and 1700, and between 94 and 5 dozen. What 
is that number ? Ans. 2312. 

10. How many barrels of flour may be bought for 6721 dol- 
lars, at 13 dollars per barrel? Ans, 517 barrels. 

11. Paid 67600 cents for eggs, paying at the rate of 12 
cents a dozen. How many dozen did I buy ? 

An^, 4800 dozen. 

12. What will 168 firkins of butter cost, at 29 dollars a 
firkin? Ans, 4872 dollars. 
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13. A man bought at vendue the following articles, viz. : — 
A colt for 18 dollars ; a horse for four times as much as the 
colt ; a wagon for 8 dollars less than the cost of the horse ; 
4 cows for 4 dollars more than the cost of the wagon ; 1 2 
sheep, at 3 dollars each ; a plough for 5 dollars ; a ton of hay 
for 16 dollars; and a pair of oxen for four times the cost of 
the hay. Now, supposing he sells the whole for 527 dollars, 
how much does he gain ; and if with the gain he pays 4 men, 
to whom he is in debt, equal sums, what does each receive ? 

Ans. 46 dollars. 

14. How many square feet in a board 12 feet long, and 2 
feet wide ? 

It is evident that a board 12 feet long and 1 foot wide would 
contain 12 square feet; then a board of the same length and 
2 feet in width would contain twice as many feet. The answer, 
then, is 12 X 2 = 24 feet. 

15. How many feet in length is a board which contains 24 
square feet, and is 2 feet in width ? Ans. 12 feet. 

It is evident that this question is the reverse of the prece- 
ding. Then, 24 -r- 2= 12. 

16. How many square feet of boards in a log which will 
make 26 boards, 15 feet in length and 3 feet in width? 

Ans. 1170. 

17. How many square feet will it take for the floor of a hall, 
40 feet long, 22 in width, allowing 24 feet for waste ? 

Ans. 856 feet. 

18. What is the width of a house which is 42 feet long, and 
the length and width multipUed make 1260 feet ? 

Ans. 30 feet. 

19. Supposing it take 60 yards of carpeting to cover the 
floor of a room 15 feet in width, what is the length of the 
room, and how much will be the cost of the carpeting, at 1 
dollar 60 cents per yard? ^ J 12 yds. in length. 

^' / 9000 cents. 

20. How much money will a man lay up in a year of 62 
weeks, if he lay up 25 cents a day, Sundays excepted ? 

Ans. 7800 cents. 

21. What is the difference between 7 times 35, and 7 times 
6 and 30 ? Ans. 180. 

22. How many days, months and years will a man be in 
travelling aroimd the globe, it being 25000 miles, at the rate 
of 6 miles per hour, 10 hours in a day ? 

6* 
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23. The less of two numbers is 432 ; the difference between 
them is 175. What is the greater ? Ans. 607. 

24. The remainder of a sum in Division is 423 ; the quo- 
tient 423 ; the divisor is the sum of both and 19 more. What, 
then, was the number to be divided? Am. 366318. 

25. What number, multipUed by 72084, will produce 
6190048? Ans. 72. 

26. The remainder of a sum in Division is 244 ; the quo- 
tient 1269 ; the divisor is twice the sum of the remainder, less 
32. What was the sum divided ? ^rw. 578908. 

27. What is that number, which, being divided by 7, the 
quotient resulting multiplied by 3, that product divided by 5, 
from the quotient 20 be subtracted, to the remainder 30 add- 
ed, and half the sum shall make 35 ? Ans. 700. 

Artt 48 • — Exercises in the use of the signs, 

1. Write 9, plus 3, minus 7, plus 4. 

9+3--7+4=9 Ans, 

2. Write the sum of 9 plus 3, minus the sum of 7 plus 4. 

9+3 — 7-f4=l Ans. 

3. Write the sum of the products of 8 into 7, and 9 into 4. 

8x7 + 9x4=92 Ans. 

4. Write the product of the sum of 8 and 7 into the sum of 
9 and 4. 8-f 7x9+4=195 Ans. 

5. Write the difference of the products of 8 into 7, and 9 
mto 4. 8X7 — 9X4=20 Ans. 

6. Write the product of the difference of 8 and 7, and 9 
and 4. 8—7x9—4 = 5 Ans. 

7. Write the sum of the difference of 9 and 3, and 7 and 4. 

9 — 3 + 7 — 4=9 Ans, 

8. Write the product of 16 into 2, divided by 8. 

16x2-^8=4 Ans. 
9^ Write 16 divided by the product of 8 into 2. 

16-1-8x2 = 1 Ans. 

10. Write the quotient of 16 divided by 2, divided by 8. 

16-^2-^8=1 Ans, 

11. Write 16 divided by the quotient of 8 di\ided by 2. 

16-^8-^2=4 Am. 
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Art. 19* — Let the scholar write and perform the follomng 

qucstiomt, as the preceding. 

1. What is the product of the sum of 16 and 12 into the 
sum of 9 :md 10? Ans. 632. 

2. What is the sum of the products of 7 into 11, and 5 
into 8? Ans, 117. 

3. What is the difference of the products of 9 into 12, and 
7 into 9 ? ' Ans. 46. 

4. Divide the sum of 6 and 19, by the sum of 3 and 5. 

Ana. 3. 
6. Divide the product of 7 into 10, by the product of 6 
into 7. Ans. 2. 

6. Divide the product of 8 into 16, by the sum of 9 and 7. 

Ans. 8. 

7. Divide the sum of 16 and 17, by the product of 4 into 2. 

Ans. 4. 

RATIO, OR RELATION OF NUMBERS. 

Art. 40. — ^The ratio, or relation of one number to another, is 
found by division. It is the quotient arising from dividing one 
number by another. Thus the ratio of 8 to 4 is 2 ; 8—4=2. 
The quotient shows that the dividend is twice as large as the 
divisor. Instead, therefore, of the word qiLOtient, we might 
use the word ratio. 

EXAMPLES. 

1. What is the ratio of 26 to 5 ? Operation. 



2. What 

3. What 

4. What 
6. What 



6)25 

6 Ans, 
s the ratio of 30 to 6 ? Ans. 6. 

s the ratio of 56 to 7 ? Ans. 8. 

s the ratio of 144 to 12 ? Ans. 12. 

s the ratio of 6 to 7 ? Ans. 4. 



6. What is the ratio of 7 to 8 ? Ans. f. 

When the dividend is less than the divisor, the ratio is 
expressed by writing the divisor under the dividend. 

Art. 51* — Since no new principle is ever discovered or 
needed in arithmetical operations not embraced in the simple 
rules, it is important that the student should understand these 

QuKSTioN. — 1. What is ratio T 



J 



56 RELATION OF NUMBERS. 

rules, in all their yaried applications. New names, and a new 
mode of writing and solving questions, naturally suggest the 
idea of new principles. Hence the beginner, in Fractions, is 
generally perplexed ; to avoid this, fractions are written, and the 
various operations are explained, in the following exercises, as 
in whole numbers. 

Operation, The quotient of 2 divided 

1. Divide 2 by 2. 2)2 = 1 Ana. by 2, is a unit, or 1. 

2 Divide 1 bv 2 2^^^^' ^® quotient of 1 divided 

2. uvnae IDJZ. j; l -^ ^ns. ^^ g, is something less than 

a unit, and is called a fraction. A fraction is, therefore, the result 
of division. The terms of the division, which were dividend and 
divisor, are now the termp of the fraction, and assume the new 
names, " Numerator and Denominator." The scholar will, 
therefore, bear in mind, that numerator is the same as dividend, 
and denominator the same as divisor. The fraction ^, as a 
quotient, expresses the relation of dividend to divisor ; that is, 
it shows that the dividend was half as large as the divisor. 
But it may still be regarded as division implied — ^the numera- 
tor may be considered as a whole nimiber, and the expression 
read, 1 divided by 2. 

3. Multiply ^, or 1 divided by 2, by 2. 

Operation. It is evident that twice ^, or twice 1 divided 

t I by 2, is equal to unity, or 1. To multiply the 

t dividend is the same as to divide the divisor. 

1 Ans, Twice 1 divided by 2, is multiplication and divi- 
sion of whole numbers, and requires no new rule. 

4. Divide ^, or 1 divided by 2, by 2. 

Operation. To obtain one half of any number, we 

2 1 divide it by 2. But our dividend is a number 

2 already divided ; the operation, therefore, is a 

^\i=z^An8. repetition of division, and consequently no new 

* rule is necessary. 

6. Multiply J by f . That is, multiply 3 divided by 4, by 
2 divided by 3. 
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Operation. Were it required to multiply 3 by 2, 

2^3 we should write 3 and 2 under each 

3 t other as now. But in this example, 

2ll2^ Ans. ^^® numbers to be multiplied are divi- 
ded numbers. The operation, there- 
fore, involves multiplication and division of whole numbers — 
rules with which the student is already familiar. 

It will he perceived that the only difference between multipli' 
cation of whole numbers by whole numbers^ and the multipli- 
cation of fractions by fractions y is, that in the former case, toe 
have no divisor, in the latter we have, viz,, the denominators of 
the fractions, 

6. Divide f by f . That is, divide 3 divided by 4, by 2 
divided by 3. 

Operation, Were we required to divide 3 by 2, we 



4 
2 



3 should write the 3 and 2 as we have now 



3 done, — the 3 in the place of dividends, and 

gjg — lJL Ans, *^® 2 in the place of divisors, thus, 2|3. 
® But the 3 is already a divided nimiber ; there- 

fore we have another divisor, or a factor to introduce into the 
divisor, written thus, J | ^ . Illustration. — To multiply divisor is 
the same as to divide dividend. But 2, the divisor, is also a 
divided number. We have, therefore, another factor to intro- 
duce into the dividend, written thus, J||. Illustration, — To 

multiply dividend is the same as to divide divisor. 

It will be seen, by this mode of writing fractions, that the nu- 
merators occupy the same position, that whole numbers would 
occupy standing in the place of fractions. Having thus dis- 
posed of the numerators of fractions, it is easy to recollect that 
their denominators are not to occupy the same side of the line. 
The terms of the fraction thus disposed of, we may apply the 
language of whole numbers to the statement ; thus — Divide 3 
by 2 : multiply the quotient by 3, and divide the product by 4. 
Thus it appears that whole numbers may be written as frac- 
tions, and fractions as whole numbers, and the same principle 
of illustration employed. Fractions wiU hereafter be written 
and illustrated in both forms. 

QuKSTiONS.— S. What is a fraction the result of? 3. Does division always result in 
a fraction? 4. When does it? 5. Can division be performed when the dividend Is 
leas than the divisor? 6. How, then, does diviaion result in a fraction? 7. What is 
thoTBlae of a fraction t 
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FRACTIONS. 

Art, 52. — ^A fraction is part of a thing. The word frac- 
tion is derived from the Latin word frango, which signifies 
to break. When, therefore, any thing is broken into parts, 
those parts are called fractions. If a stick be broken into 
parts, each part becomes a fraction of the whole. 

The method of expressing whole numbers has been shown 
in Notation. Thus, the characters, 1, 2, when written alone 
express their own value ; that is, 1 unit, 2 units, <&c. ; but, 
when taken together, they express either 12 or 21. To ex- 
press one half of a unit, or 1, we make use of the same 
figures, thus : ^. The unit is here divided into two parts, and 
one of those parts is here expressed. If a thing be divided 
into two equal parts, these parts are called halves ; if into 
three equal parts, they are called thirds ; if into four, fourths, 
or quarters, &c. The equal parts of a thing are expressed thus : 

^ read, one half or 1 divided by 2 ; 

^ - one third, or 1 divided by 3 ; 

\ - one fourth, or 1 divided by 4 ; 

■| - two halves, equal 1, or 2 divided by 2 ; 

^ - two thirds, or 2 divided by 3 ; 

1^ - three thirds, equal 1, or 3 divided by 3 ; 

1^ - three fourths, or 3 divided by 4 ; 

|- - four fourths, equal 1, or 4 divided by 4. 

From the nature of division, The greater the dividend with 
a given divisor, the greater the quotient, and the less the dividend 
with a given divisor, the less the quotient. If the quotient of 2 
divided by 2, be 1, then the quotient of 1 divided by 2 must 
be one half of 1. Whenever, therefore, the dividend is less 
than the divisor, the quotient will be less than a unit. A man 
divides an acre of land into 4 equal parts ; each part is one 
fourth of the whole. The quotient of 1 divided by 4 is one 
fourth, {\.) It is evident, since 4 will contain 4, one time, that 
1 will contain 4 one fourth of a time, and 2, two fourths (J), and 
3, three fourths (J), and 4, four fourths {^), equal to one time. 

When a less number is to be divided by a greater, the divi- 
sion is performed by writing the divisor under the dividend, 
and drawing a line between them. Thus we have, at one 
view, in a fractional expression, the divisor, dividend, and quo- 
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tient. As a quotient, it expresses the ratio of dividend to di- 
visor. The divisor, or figure below the line, is called the de- 
nominator, because it gives name to the parts, or shows into 
how 'uany parts the unit is divided. If the denominator be 2, 
the unit is divided into two parts ; if 3, three parts ; if 4, four 
parts, etc. The figure above the line is called the numerator, 
because it numbers the parts, or shows how many parts are 
contained in the fraction. If the numerator be 2, the fraction 
contains two parts ; if 3, three parts ; if 4, four parts, etc- A 
fraction is also the result of division, when the dividend is 
greater than the divisor, but will not contain it without a re- 
mainder. 

Obs. — ^The idea connected with the numerator and denominator of a 
fraction, may be familiarly illustrated thus : Suppose I have a box of 12 
orajQges, labelled on the outside, thus : 




The number above the line shows how many things are contained in jthe 
box, and the word below the line shows what kind of things they are. If 
we write, instead of the word "Oranges," the figure 1, it would men show 
that the box contained 12 things, or units. Again, should we write the 
numbers, 2, 8, or 4, instead of the word "Oranges," they would show, not 
what kind of things were in the box, but into what parts the things were 
divided Thus : 





EXAMPLE. 

Art. 6S« — In the question. What is the quotient of 123 di- 
vided by 8 ? were the question, How many miles in 123 fur- 
longs ? (Art. 39,) 8 would still be the divisor. As 8 furlongs are 
equal to 1 mile, (8-f-8=l,) 1 furlong is equal to one eighth of 
a mile, (1^8=^,) and 2 furlongs to |-, and 3 furlongs to I. 
Increasing the numerator is only repeating the units to be di- 
vided ; and as 123 units are to be divided by 8, we may write 
the whole in the form of a fraction, thus : -1^^. The question 
now is, How many miles in 123 eighths of a mile ? The same 
is required as at the first, viz., the quotient of 123 divided by 8. 

QuKSTioNs.— 1. What are Fractions ? 2. What is their origin? 3. If a thing be di- 
vided into two equal parts, what are those ports caUedf 4. Into four equal parts? 
5. To what does the dividing figure give name? 6. How are fractions expressed ? 1. 
What is the figure below the line called ? 8. What is the figure above the line called ? 
9. What does it show ? 10. What does the denominator ahow ? 11. The nun^erator ? 
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Operation. We find by trial, that 15 is not the exact 
8)123(15 quotient of 123 divided by 8, and 16 would be 
120 too large; therefore, the true quotient is be- 

3" tween those numbers, and must be expressed 
by a fraction. Having divided 120, the 
greatest number of units contained in the dividend of which 
8 is a factor, we have 3 units of the dividend left, as a re- 
mainder, each of which must be divided by 8. l-f-8=^, and 
3-f-8=f, which evidently is the fraction required to express 
the exact quotient; for 120+3 equals the dividend, and 

120-f3-i-8=16+f=15|. All questions in Division might 
be written in the form of a fraction, and to all fractional ex- 
pressions the language employed in Simple Division might be 

applied, viz : What is the quotient of divided by ? 

Hence it appears — 

1. That the value of a fraction is the quotient of the numer' 
ator divided by the denominator, 

2. jy the numerator be less than the denominator, the value 
of the fraction is less than a unit, or 1. 

S. If the numerator be eqv/d to the denominator, the value 
of the fraction is equal to a unit, or 1. 

4. If the numerator be greater than the denominator, the value 
of the fraction is greater than a unit, or 1 

DEFINITIONS. 

Art. 5I« — ^Fractions are of two kinds ; Vulgar, or common, 
and Decimal. They differ in the form of expression and mode 
of operation. 

In Decimal Fractions, the unit, or integer, is divided into 
10, 100, 1000, etc., equal parts ; or the denominator is always 
1, with as many ciphers annexed as the numerator has places. 

In Vulgar Fractions, the integer may be divided into any 
number of parts ; and the denominator being always expressed, 
may be any thing but 1 with a cipher or ciphers annexed. 

Vulgar Fractions are either* proper, improper, compound, or 
mixed. 



QuKSTioNS.— 12. Fractions are of how many kinds, and what are they ? 13. In what 
do they differ ? 14. How is Uie unit divided in Decimal Fractions ? 15. What is al- 
W8JS the denominator? 16. In Vulgar Fractions, how is the integer divided? 17. 
What may the denominator be ? 18. How are Vulgar Fractiona subdivided? 
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1. A Proper Fraction is one whose numerator is less than 
the denominator, as ^, J, ^, etc. 

2. An Improper Fraction is one whose numerator is equal 
to, or greater than the denominator, as |, -J, I-, etc. 

3. A Compound Fraction is a fraction of a fraction, as ^ of 
|- of 1^, etc. 

4. A Mixed Number is a whole number and fraction written 
together, as 2^, 144, 16.6, etc. 

5. A Complex Fraction is one which has a fraction either in 
its numerator or denominator, or in both of them, thus : 

M 1. ii J 

8 ' 9^' 6j' 6" 

6. A Common Divisor, or Common Measure of two or more 
niunbers, is a number which will divide each of them without a 
remainder. 4 is the common measure of }^. 

7. The Greatest Commxm Divisor of two or more numbers, 
is the greatest number which will divide those numbers with- 
out a remainder. Thus, 12 is the greatest common measiu*e 

8. Two or more fractions are said to have a comm,on denom^ 
inator, when the denominator of each is the same. 

9. A Commjon Multiple of two or more numbers, is a num- 
ber which may be divided by each of those numbers without a 
remainder. 

10. The Least Common Multiple of two or more mmibers, 
is the least number which may be divided by those numbers, 
without a remainder. Thus 8 is the least common multiple of 
8, 4, and 2. 

11. A Prime Number is that which can be measured only 
by itself or a unit. 

12. Two numbers are prime to each other when a unit is the 
only number that will measure both of them. Thus, 3 and 5 
are prime to each other. 

13. A Prime Factor of a number is a prime number that 
will measure it ; and all the prime factors of a number are all 

Questions. — 19. What is a proper fraction? 90. An improper fraction? 31. A 
compound fraction? 23. A mixed number? 23. What is a mixed fraction? 24. 
W^hat is a common divisor, or common measure of two mmibers ? 25. The greatest 
common divisor ? 26. When are fractions said to have a common denominator ? 27. 
What is meant by a common multiple of two or more numbers? 28. The least com- 
mon multiple ? 29. What is a prime number ? 30. What is a perfect number ? 31. 
What is meant by the terms of a fraction? 32. When is a fraction said to be in ita 
lowest terms ? 

6 



62 EXERCISES IN FRACTIONS. 

the prime numbers that will measure it. Thus, 3 is a prime 
factor of 21, and 3 and 7 are all the prime factors of 21. 

14. A Comjxment Factor of a number is a composite num- 
ber that will measure it ; and all the component factors of a 
number are all the composite numbers that will measure it. 
Thus, 4 is a component factor of 12, and all the component 
factors of 12 are 4, 6, and 12. 

15. An Aliquot Part of any number, is such a part of it as, 
being taken a certain number of times, will exactly make that 
number. 

16. A Perfect Number is equal to the sum of all its aliquot 
parts. 

The smallest perfect number is 6, whose aliquot parts are, 
3, 2, 1 ; and 3 + 2 + 1=6. The next perfect number is 28, 
the next 496, and the next 8128. Only ten perfect numbers 
are yet known. 

17. The numerator and denominator of a fraction, taken to- 
gether, are called the terms of the fraction. 

18. A fraction is said to be in its lowest terms, when no 
number greater than 1, or unity, will divide the term^ of the 
fraction without a remainder. 

EXERCISES. 

Art. 55« — 1. If I divide an apple into 8 parts, by what 
fraction will one of those parts be expressed ? 2 of those parts ? 
3, 4, 5, 6, 7, 8 ? Ans. I |, |, |, f , |, |, |. 

2. If 1 be divided by 4, what will be the quotient ? if by 6, 
what ? if by 7 ? if by 8 ? if by 9 ? if by 10 ? if by 11 ? if by 
12 ? Ans, i, I I, i, 1 ^, tV> t^. 

3. If 2 be divided by 4, what will be the quotient ? if by 6 ? 
by 7? by 8? by 13 ? Ans. J, |, f |, ^. 

4. If a bushel be divided equally among 4 persons, what 
part of a bushel does each receive ? 

5. If 2 bushels of apples be divided equally among 4 per- 
sons, what will each receive ? 

6. If a bushel of corn be divided into four parts, what are 
those parts called ? if into 5 ? into 6 ? into 7?8?9?10? 

7. If I give away 6 quarts of nuts, what part of a peck is 
it? if 7? if 8? if 9? 

8. How many of the four last questions are proper fractions ? 
Are any improper, and which are they ? 
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9. How is the quotient of 4 divided by 8 expressed ? What 
is the expression called ? 

10. If I divide an apple into halves, and give away J of ^, 
what part of the apple do I give way ? What is the expres- 
sion, ^ of ^ called ? 

In the foregoing question, the unit is divided into two equal 
parts, and each part is ^ of the unit. A division is again made 
of one of these parts into two other equal parts, and each part 
is ^ of ^, or ^ of the unit first divided. The expression, ^, as 
it respects the unit of which it is a part, is a fraction, (see defi- 
nition. Art. 52 ;) but as it respects itself, or a subsequent divis- 
ion, it is to be regarded as itself a unit, and may be divided 
into halves, or any number of parts. A quarter, or J of a 
thing, is a whole quarter ; and is made up of as many parts as 
the thing of which it is a part. It is, therefore, in relation to 
a division already made, that an expression is to be regarded 
as a fraction. As it respects itself, or a subsequent division, it 
is to be considered a unit. Example, — A yard may be divided 
into 3 equal parts, or feet. A foot, when spoken of in relation 
to the yard, is J ; but J of a yard is one foot, and may be di- 
vided into 12 equal parts, or inches, and each inch is ^ of a 
foot, or ^ of ^ of a yard. The inch may be divided inta 3 
equal parts, or barley-corns, and each barley-corn is itself a 
unit of less value, and it is also a fraction of a unit of a higher 
value ; that is, 1 barley-corn is ^ of A^ of J of a yard. That 
the terms, unit, and fraction, are merely relative, may be seen 
by the following formula : 

yd. yd. ft. ft. ft. in. in. in. bar. 

l-f-3=^=l, and 1-^-12=^=1, and 1^-3=^=1. 

Artf 56a To reduce a compound fraction to a simple one. 

1. Reduce |- of ^ to a simple fraction. 

If we multiply the denominator of \ by 3, we obtain one- 
third of -J-. If we multiply this numerator by 2, we obtain two- 
thirds. Hence the 

RULE. 

Multiply the numerators together, and the denominators, hav' 
ing caficelled all the equal factors in the numerators and denom- 
inators. 

Operation. 



3 
24 



or 



3 ^2 6 "' 6 



1 

i=J Ans. 



64 BZBRCI8B8 IN FRACTIONS. 

2. Reduce | of f of ^ to a simple fraction. Ans, ^. 

3. Reduce -J^ of ^ of f of •{- to a simple fraction. Ans. ^. 

Art* 57* — To change any given fraction to an equivalent 
fraction, which shall have any required denominator. 

Change |^ to an equivalent fraction whose denominator shall 
be 6. In this example, the unit is already divided into thirds, 
and we wish to divide it into 6ths : We have, therefore, sim- 
ply to reduce thirds to sixths. 2 sixths make a third, for the 
unit is divided mto twice as many parts, and therefore the 
parts are one-half as large. Hence the 

RULE. 

Divide the required denominator hy the denominator of the 
ffiven Jraction, and multiply the quotient by the numerator. The 
product mil be the required numerator. 

Art. 58 • — To reduce a whole number to an equivalent frac- 
tion, having a given denominator. 

1. Reduce 8 to a fraction whose denominator shall be 4. 
As in 1 unit there are 4 fourths, so in 8 units there must be 

8x4=32 fourths, expressed thus : ^ ; therefore the 

RULK 

Multiply the whole number by the given denominator, and set 
the product over the given denominator. 

2. Reduce 16 to a fraction whose denominator shall be 7. 

Ans. ^^. 

3. Reduce 40 to a fraction whose denominator shall be 9. 

Ans. ^Si. 

4. Reduce 129 to a fraction whose denominator shall be 21. 

5. Reduce 339 to a fraction whose denominator shall be 39. 

Ans. ^^^. 
A whole number may be expressed fractionally, by writing 
1 under it for a denominator. 

Thus 2 may be written, |- ; and read 2 ones ; 

3 " " f "3 ones ; 

4 " " f "4 ones ; 

As the expression, f , is equal to 2, and f to 3, the value 

— . — ■ ». ■■■■■ ■■ I ■-■iii^_.-. II ^ — — — ■ ■■ ■ ■ ■■ ■ ■■ ■IM M m m ^^^^^ ^P ■ I ■ ■» »■ ■ M I I ■ I ■■ ^li^ 

Question.— How is a whola number rednoed to an equiyalent fractioot haying a 
given denominator f 
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of a number is not affected by writing 1 under it, as a denom- 
inator. 

To reduce improper fractions to mixed numbers, and mixed 
numbers to improper fractions. 



IMPROPER FRACTIONS. 

Art. 59.— 1. Change y to a 
whole, or mix" d number. 

4 )67 As the denominator of 
IQ3 a fraction denotes the 
number of parts into 
which the unit is divided, it is evi- 
dent that '^^^ contains as many 
nnits, or wholes, as 4 is contained 
times in 67, which we find, by 
trial, to be 16 times and f of a 
time. Hence, 

To reduce an improper frac- 
tion to a whole, or mixed num- 
ber, we have this 

RULE. 

Divide the numerator by the de- 
nominator, and the quotient ivill be 
the whole number ; the remainder, 
if any, loritten over the denomina- 
tor, must be placed at the right 
hand of the quottevJi, 

EXAMPLES. 

3. Change \^ to a whole or 
mixed number. 

6. In ^^ how many wholes ? 

7. In y/ of a week, how many 
weeks ? 

9. Change ^f J^ to a whole or 
mixed number. 

11. In ^fj^ of a day, how many 
days? 

13. In ^^nr of * 7^*^, how 
many years ? 

16. In y of a cent, how many 
cents? 

17. Change ^f^ to a whole or 
mixed number. 

19. In ^^ of a minute, how 
many minutes ? 



16J 
_4 

67 

~4 



MIXED NUMBERS 

Art. 60.— 2. Change 16| to 
an improper fraction. 

The scholar will per- 
ceive, that the mixed 
number, 16|, was the 
quotient, in the last 
question, of 67 divided 
by 4 ; and let it be re- 
membered that a mixed number is 
the quotient of a division whose 
divisor is the denominator of the 
fraction ; therefore. 

To reduce a mixed number to 
an improper fracuon, we have this 

RULE. 

Multiply the whole number by 
the denominator of the fraction, 
and to the product add the numer- 
ator ; under the result, place the 
denominator of the fraction. 



EXAMPLES. 

4. Change 5f to an improper 
fraction. 

6. In 6|, how many ninths ? 

8. In 10y*y weeks, how many 
16ths ? 

10. Change 169y\ to an im- 
proper fraction. 

12. In 202^1 days, how many 
16ths? 

14. In 1265|f years, how many 
39ths ? 

16. Change 3f cents to the 
fraction of a cent. 

18. Change 67| to an improper 
fraction. 

20. In 72 minutes, how many 
7ths? 



6* 
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Art* 61 • — ^To reduce a fraction to its lowest terms. 

1. Reduce ^ to its lowest terms. 

If 4 bushels were divided equally between two persons, it is 
evident that one pereon would receive J of 4 bushels, or 2 
bushels ; so if |- of a bushel be divided equally between two 
persons, one person will receive one half of |-, or |- of a bushel. 
Dividing the numerator by 2, we take one half of those parts 
which are contained in the fraction, while the value of each 
part remains the same. Therefore, To divide the numerator 
diminishes the value of the fraction. 

If we divide the denominator of f by 2, the fraction be- 
comes |-. In this expression the unit is divided into half as 
many parts as at the first, and consequently, these parts are 
twice as large. It is evident, therefore, that To divide the de- 
nominator of a fraction, the numerator remaining the same, in- 
creases its value. 

If we divide the terms of the fraction by 2, it becomes 4, 
which is equal to ^, or |, for in either case the numerator is 
one half of the denominator. Hence it appears, that the value 
of a fraction is not affected by dividing or multiplying both the 
numerator and denominator by the same number. (See Art. 
43.) To reducea fraction to its lowest terms, we have this 

RULE. 

Divide both the numerator and denominator hy any number 
that will divide both toithout a remmnder ; and so continue to 
do until no number greater than 1 will divide them, 

2. Reduce ^j^ to its lowest terms. 

3. Reduce ^-|§ to its lowest terms. Ans, ^, 

4. Reduce t^^, xVt' fs^' 2V&' ^ *^^"" lowest terms. 

Art. 62* — Were the greatest number known which would 
divide the terms of the fraction, a simple division would at once 
reduce the fraction ; buti as this is not the case, the greatest 
divisor may be found by the following 

Questions. — 1. What is the rule for reducing an improper fhiction to a whole cr 
mixed number? 3. For reducing a mixed number to an improper fraction? 
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RULE. 

Divide the denominator hy the numerator, or the larger num- 
ber hy the less, and if there he no remainder, the numerator, or 
the less number, will be that divisor ; but if there be a remain- 
der, divide the last divisor by the last remainder, and thus pro- 
ceed until there be no remainder ; and the last divisor will be 
the greatest common measure sought. 

5. Reduce ^ to its lowest terms. 

Operation. It is evident that 16 is the greatest num- 

16)'76(4 ber that will divide 16 without a remainder ; 

64 and would 16 divide 76 without a remainder, 

12)16(1 ^* would be the greatest common measure of 

12 the terms of the fraction. But we find by 

— T.^Q/'Q t^^ t^^t 16 is contained in 76, four times, 
^^g^ and 12 remainder; hence 16 is not the com- 
— mon divisor. Dividing the last divisor, 16, 
by the remainder, 12, we have the quotient 1, and 4 remain- 
der ; therefore 12 is not the common divisor. Had 12 divided 
16 without a remainder, it is evident that it would have been 
a divisor common to both terms of the fraction, because 
76=16 X 4+ 12. It is plain, if 12 would divide 16 without a 
remainder, it would also divide 4 times 16 + 12 without a re- 
mainder. Again, we find that 12, the last divisor, will contain 
4, the last remainder, 3 times and no remainder : 4 is, there- 
fore, the greatest common divisor of the terms of the fraction 
■J-|-, and Y*g- is the answer in its lowest terms, for no number will 
divide 4 and 19 without a remainder. 

6. Reduce ^f|- to its lowest terms. Ans. ^. 

7. Reduce yy^ to its lowest terms. Ans. ^^. 

8. Reduce -^^^e ^ ^*® lowest terms. Ans. ^. 

9. Reduce yf^-g- to its lowest terms. Ans. ^. 

If it be required to find the greatest common measure of 
more than two numbers, find the greatest common measure of 
two of them, as before ; then, of that common measure, and of 
one of the other numbers, and so on through the whole. The 
common measure last found will be the one sought. 

Questions. — 3. What is the rule for reducing a faction to its lowest terms? 4. 
Were the greatest number known which would divide the terms of the fraction, how 
might you proceed ? 5. When this is not the case, how may the greatest divisor be 
foond ? 6. How is the common measure of more than two numbers found ? 
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10. What is the greatest common measure of 48 and 192 ? 

Ans. 48. 

11. Reduce j*^ to its lowest terms. Ans. ^. 

12. What is the greatest common measure of 35, 42, 63 ? 

Ans, 7. 

Artf 63« — To reduce a complex fraction to a simple fraction. 

a 

1. Reduce -|- to a simple fraction. 

To multiply numerator is the same as to divide denominator, 

(Art. 44 ;) therefore, -|-= — ^ — ; and to multiply denominator 

I 2x4 

is the same as to divide numerator; therefore -|-= =TTr. 

f 3X6 ^ 

Hence the 

RULE. 

If the numerator be whole or mixed numbers, reduce them to 
improper fractions. 

Then multiply the numerator of each fraction by the denond' 
nator of the other ; the product will be the fraction required, 

2. Reduce —■ to a simple fraction. Ans, J. 

5 

3. Reduce -j- to a simple fraction. Ans, §^. 

8 

4. Reduce rf to a simple fraction. Ans, A, 

Art. 64. — ^To change a simple fraction to a complex. 

1. Change |^ to a complex fraction. 

. 2X2 I ^ 

1=———=-^ An^, Hence the 

* 6 2 

RULE. 

If the numerator or denominator, or both, be a composite num- 
ber, separate them into factors, and transfer one or more from 
numerator to denominator, and from denominator to numerator, 
observing that afou:tor transferred, become a divisor. 

2. Change ^ to a complex fraction. Ans. -|- or —. 
Obs. — ^The answer depends upon the &ctor transferred 
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8. Change f ^ to a complex fraction. 
4. Change ^ to a complex fraction. 

Artf 65« — The following, if made familiar, will aid the 
scholar in cancelling. 

1. Any number ending with an even number, or cipher, is 
divisible, or can be divided, by 2. 

2. Any number ending with 5, or 0, is divisible by 6. 

3. If the right-hand place of any number be 0, the whole is 
divisible by 10 ; if there be two ciphers, it is divisible by 100 ; 
if 3 ciphers, by 1000, and so on, which is only cutting off those 
ciphers. 

4. If the two right-hand figures of any numbers be divisible 
by 4, the whole is divisible by 4 ; and if the three right-hand 
figures be divisible by 8, the whole is divisible by 8, and so on. 

6. If the sum of the digits in any number be divisible by 8 
or by 9, the whole is divisible by 3 or 9. 

6. If the right-hand digit be even, and the sum of all the 
digits be divisible by 6, then the whole will be divisible by 6. 

7. A number is divisible by 11, when the sum of the 1st, 
8d, 5th, etc., or all the odd places, is equal to the sum of the 
2d, 4th, 6th, etc., or of all the even places of digits. 

8. If a number cannot be divided by some quantity less than 
itself, that number is a prime, and cannot be divided by any 
number whatever. 

Art. 66« — To multiply and divide fractions by whole num- 
bers, whole numbers by fractions, fractions by fractions. 

RULE. 

Draw a perpendicular linef and write numerators, in all 
cases, OS you would a whole number standing in the place of 
the fraction; viz., the numerators of fractions to he multiplied 
or divided on the right of the line, and their denominators on 
the left. The question thus stated, equals on each side of the 
line may he crossed, as cancelling each other. (See Art. 4Y.) 
When no two numbers remain, one on each side of the line, capa- 
ble of being divided by any one figure, multiply the figures on 
the right of the line, for a numerator, or dividend, and those on 
the left, for a denominator, or diviso7% and the result will he the 
ansvfer in the lowest terms of the fraction. 
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Multiplication of Fractions by Whole Numbers, 

Art. 67. — 1. If a man receive } of a dollar for 1 day's work, 
what will he receive for 2 days* work ? 

It is evident, if a man receive -J of a dollar for 1 day's work, 
that he would receive, for 2 days' work, twice as much, or 
\=^\. Multiplying the numerator by 2, the denominator re- 
maining the same, we have twice the number of parts, while 
the value of each part remains the same. Dividing the de- 
nominator by 2, the numerator remaining the same, we have 
the same number of parts, while the value of each part is twice 
as great. Hence, to multiply the numerator of a fraction is 
the same, in effect, as to divide the denominator. If the nu- 
merator of ^ be multiplied by 2, it becomes | = 1. If the de- 
nominator be divided by 2, it becomes y=l. Therefore, to 
multiply a fraction by a whole number, we have the following 

RULE. 

Multiply the numerator, or divide the denominator, and the 
result will be the answer required. 

2. If a pound of lead cost ^-^ of a dollar, how much must 
16 pounds cost? 
Operation. 



H 



^ . 1 10 1 

Or thus: —rX — =-= ^/w. 
TAns. *^ 1 1 



It is evident, if one pound cost 1 dollar divided by 16, that 
16 pounds would cost 16 dollars divided by 16, equal to 1 
dollar. Therefore — A fraction is multiplied into a quantity 
equal to its denominator, by cancelling or removing the denomi- 
nator, 

3. If a pound of iron cost -^ of a dollar, how much will 9 
pounds cost ? 

Operation, 

1 19 

^ Or thus: — x --=i -4n«. 



1=^ Ans. 



QuBSTiONS. — 1. What is the rule for the multiplication and division of fractions, etc, 
by cancelling ? 8. When the question is stated, what is the method of procedure ? 
9. When no two numbers are left, one on each side of the line, capable of being divi- 
ded by any one figure, what is to be done ? 10. How do you multiply a flraction by a 
whole number? 11. Why, in example 2, are 16 and the numerate of the fraction 
placed on the right of the line ? 



ILLUSTRATION OF FRACTIONS. 71 

If 1 pound cost 1 dollar, 9 pounds would cost 1x9=9 dol- 
lars ; but the cost of 1 pound is 1 dollar divided by 1 8 : there- 
fore, 9 dollai*s, the cost of 9 pounds, must be divided by 18. 
By the rule already given, the numerator of the fraction, with 
9, its multiplier, is placed on* the right of the line, and 18, the 
divisor, on the left. 9 and 2 are factors of 18 ; therefore, 
cross 9 and 18, and write 2, the remaining factor, in the place 
of 18. The answer, then, is, 1 divided by 2 ; or, ^. (See 
Art. 66.) On the principle above stated, A fraction may he 
multiplied into any factor in its denominator, by cancelling 
that factor. 

4. If a pound of lead cost -j^ of a dollar, how much will 
8 pounds cost? 

If the cost of 1 pound be A^ of a dollar, 8 pounds will cost 
^ X 8=^=^ of a dollar. Making the horizontal line, which 
separates the numerator of the fraction from the denominator, 
perpendicular, it will be seen that the numerator occupies the 
place of dividends, (the right of the line,) and the denomina- 
tor the place of divisors, (the left of the line,) thus : 

2 10 1 In the latter mode the ques- 

$ tion is resolved into this. Mul- 

l_.i ^j^ tiply 1 by 8, and divide by 16 ; 

therefore, the numerator of the 
fraction and 8, its multiplier, occupy the right of the line, and 
16, the divisor, the left. It is to be remembered, that the nu- 
merator of a fraction, in all cases, is to be disposed of as a whole 
number, without regard to its denominator. On whichever side 
of the line the numerator falls, the denominator must be placed 
on the opposite side. 

6. What will 8 bushels of apples cost, at ^ a dollar per 
bushel ? Ans. |4. 

Ob& — ^This character ($) placed before any number, shows that it is 
dollars. 

6. If one man can plant ^ of an acre in one day, how much 
could 12 men plant in the same time ? Ans. 9 acres. 

7. If 1 barrel of fish cost 6^ dollars, what will 9 baiTels 
cost? Ans. 56i 

Obs. — Mixed numbers must be reduced to improper fractions. 

8. If 1 chest of tea cost $25^, what will 15 cost ? 

Ans. 1378^. 
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9. If a man can walk 29^ miles in 1 day, how far could he 
walk in 30 days? Ans, 885 miles. 

10. What will 600 pounds of cotton cost, if 1 pound cost 
9J cents? Ans. $51, 

Obs. — Dividing any number of cents by 100, reduces them to dollars. 



Division of Fractions hy Whole Numbers, 

Art. 68. — 1. If a man receive \ oi b, dollar for two days' 
work, what does he receive per day ? 

We have seen, that a fraction is multiplied either by multi- 
plying its numerator, or dividing its denominator ; then, as Di- 
vision is the reverse of Multiplication, the reverse of the rule 
for Multiplication will be the rule for Division. If I divide 
the dollar into 4 parts, or quarters, and pay a man \, or quar- 
ter, 11 is the same as though I should divide it into 8 parts, or 
half quarters, and pay him f , or 2 half quarters =|-. Multi- 
plying the denominator by 2, the numerator remaining the 
same, is dividing the unit into twice as many parts, and conse- 
quently the value of each part is diminished by one half. Di- 
viding the numerator by 2, the denominator remaining the 
same, is taking half as many parts, while the value of each part 
is the same. Therefore, to divide a fraction by a whole 
number, we have this 

RULE. 

Divide the numerator of the fraction hy the whole number, 
when it can be done without a remainder ; otlierufise, multiply 
the denominator, 

2. If 8 pounds of lead cost ^ of a dollar, what does it cost 
per pound ? 

Operation, Were the cost of 8 pounds 1 dollar, 

the cost of 1 pound would be the quo- 
tient of 1 divided by 8. Regarding the 
^^^ numerator as expressing the cost of the 
lead, without reference to the denomina- 
tor, we place it on the right, as a dividend, and 8, the number 
of pounds, on the left, as a divisor ; but the cost of 8 pounds 
is 1 divided by 2 ; therefore, write 2 also on the left. As no 

QuBsnoNS. — 12. How do you divide a fraction by a whole number? 13. Why, in 
example 2d, are 8 and 2, the denominator of a fraction, placed on the left? 14. Multi 
plying the denominator of a fraction, la the same as what ? 



2 


1 


8 




16 


1-tV 
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reduction can be made, the 2 and 8 are to be multiplied to- 
gether, for a divisor or denominator : (multiplying the denomi- 
nator divides the fraction.) The answer, then, is 1 divided by 
16, or fj. 

Or thus, =:JU AnB. 

2x8 " 



3. If a pair of oxen plough, in 4 days, ff of a field, what 
part do they plough in one day ? Ana, -j^, 

4. If 6 men earn -^1 of a guinea in 1 day, what part of a 
guinea does 1 man earn in the same time ? Ans. ^. 

5. If 16 hats cost $64}, what does 1 hat cost ? 

Ans. $4^. 

6. What will 1 pipe of molasses cost, if 14 pipes cost 
$7074? Ans, $50^, 

7. What wiU 1 pound of rice. cost, if 50 pounds cost $150f ? 

Ans. $3^^. 

Multiplication and Division of Fractions by Whole Numben. 

DIVISION. 

Art. 70.— 2. If 9 dollars wiU 
bnv ^ of an acre, how much will 
1 dollar buy ? 

4. If a man travel ^ of a mile 
in 12 minutes, how far will he 
travel in 1 minute ? 

6. If 7 men consume # of a 
barrel of flour in 1 montb, how 
much will 1 man consume ? 

8. If 21 dollars will buy ^ 
boxes of glass, how much will 1 
dollar buy ? 

10. If 7 pounds of chocolate 
cost I of a doUar, what will 1 
pound cost ? 

12. If a man can do f of a piece 
of work in 8 din^s, how much can 
he do in ) day ? 

14, If 16 yards of cloth cost y 
of a dp^ar, what will 1 yard cost 7 

16. If 40 yards of carpeting 
cost 3^ of a dollar, what will I 
yard cost? 



/ MULTIPLICATION. 

-lit. 89.— 1. If a dollar will 
buy ^ of an acre of land, how 
much will 9 dollars buy ? 

3. If a man travel ^ of a mile 
in 1 minute, how &r will he travel 
in 12 minutes ? 

6. If a man consume A of a 
barrel of flour in 1 month, what 
will 7 men consume in the same 
time? 

7. If ^ of a box of glass cost 
1 dollar, how many boxes will 21 
dollars buy ? 

9. If a pound of chocolate cost 
-^ of a dollar, how much will 7 
pounds cost? 

1 1. If a man can do ^ of a 
piece of work in one day, how 
much could he do in 8 days ? 

13. Whatwill 16 yards of cloth 
cost, at lof a dollar per yard ? 

15. What will 40 yards of car- 
peting cost, at } of II dollar per 
yard? 
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17. If 1 pint of wine cost ^ of 
a dollar, how much will 12 quarts 
cost? 

19. Multiply J by 11. 



18. If 12 quarts of wine cost 
1} dollar, what is it per pint ? 

20. Divide 9| by 11. 

Art. 71 • — Multiplication of whole numbers by fractions. 

1. If a barrel of flour cost $9, how much will f of a barrel 
cost? 

Had the cost of 2 barrels been required, the price of 1 bar- 
rel being given, we should multiply the price of 1 barrel by 
the number of barrels. The same is now to be done ; that is, 
the price of one barrel is to be multiplied by the part or parts 
of a barrel taken. 

To multiply &y 1> i^ to repeat the units of the multiplicand 
once. 

To multiply by 2, is to repeat the units of the multiplicand 
twice. 

To multiply by ^ of 1, is to repeat one-half of the units of 
the multiplicand once. 

The product of any number multiplied by a fraeticm is pro- 
portionally as much less than the multiplicand as the multiplier 
is less than the unit, or 1. Therefore, if we multiply 9 by | 
of 1 the product will be f of 9, or 6. Hence, it p-ppears, that, 
to multiply by a fraction, is to repeat such a part of the multi- 
plicand as the fraction is part of a unit. If 9 dollars be the 
cost of 1 barrel, then the quotient of 9 divided by 3 will be 
3 dollars, the cost of J of a barrel, and 3 X2=6, the cost of 
1^. Thus it appears, that the only difference between multi- 
plying by a whole number and a fraction, is, that in the last 
case the multiplier is a number divided ; now to divide the 
multiplicand or the product is the same as to divide the multi- 
plier. Hence, to multiply a whole number by a fraction, 

RULE. 
Multiply the whole number by the numerator of the fraction, 
and divide the product by the denominator ; or divide the whole 
number by the denominator of the fraction, and multiply the 
quotient by the numerator. 

Obs. — As multiplying by a fraction is repeating a part only of the 
multiplicand, we divide by the denominator of the fraction, to obtain that 
. part of the multiplicand to be repeated, and multiplv by the numerator 
to repeat that part Thus, to multiply by f, we divide by 8, and obtain 
one-tnird of the multiplicand, which is to be repeated twice, or multiplied 
by 2, the numerator. The same principle is applicable to the multipli- 
cation of fractions by fractions. 
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2. What will 16 yards of cloth cost, at -I of a dollar p€jr 
yard ? 

Were the cost of 1 yard 3 dollars, the cost of 16 yards 
would be 16 times 3 dollars ; but the cost of one yard is ^ of 
3 dollars ; therefore the cost of 16 yards will be -} of 16 times 
3 dollars. 

Operation Ist Operation 2d, 

4 S 4 

1 12 Ans, 4 ^ 

Excluding equal factors from divisor and dividend, or from 
numerator and denominator, does not affect the result. In this 
example we exclude the factor 4, and the remaining factors 3 
and 4 multiplied together, being factors of the dividend or nu- 
merator, give 12, the answer. 

3. What will 40 yards of carpeting cost, at |- of a dollar 
per yard ? Ans, $36. 

4. What will 64 bushels of oats cost', at f of a dollar per 
bushel? Ans. $24. 

6. What will 24 bushels of com cost, at f of a dollar per 
bushel? Ans. $15. 

6. Multiply 21 by i, by f , by J. Ans. 9, 18, 1. 

7. What is the product of 324 multiphed by +^ ? 

8. What will 9 pounds of tea cost, at f ^ of a dollar per 
pound? Ans. $4^. 

9. What will 66 pounds of butter cost, at f of a dollar per 
pound? Ans. $14. 

10. What will 124 pounds of sugar cost, at ^ of a dollar 
per pound? Ans, $15^. 

11. Multiply 32 by i, by |, by f, by ^ 

Ans. 8, 8, 12, 28. 

12. Multiply 224 by -^^ Ans. 4. 



Division of Whole Numbers by Fractions, 

Art. 72. — 1. If f of a barrel of flour cost $6, what will be 
the cost of 1 barrel ? 

QuEBTioMs. — 15. What is the product of any number mnltii)lied by 1 ? 16. How 
voanj times greater than the multiplicand is the product of a multiplier greater than 1 f 
17. How mi^ leaa than the multiplicand is the product, when the multiplier is leas 
than 1 ? 18. What iB the product of a whole number multiplied by a fraction ¥ 19. 
Rule? 
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As this question is the reverse of question 1st, in the prece- 
ding section, the reverse of the rule there given will be the 
rule for solving this question. Had 6 dollars been the cost of 
2 barrels, we should divide the price by the number of barrels. 
The same is now to be done ; that is, the price is to be divided 
by the parts of a barrel taken. 

The quotient of any number divided hy a unit, or 1, is the 
same as the dividend. 

The quotient of any number divided hy a greater number 
than If is as ma/ny tim^ less than the dividend, as the divisor 
is times greater than a unit, or 1. 

On the sarne principle, if the divisor be less than a unit, or 1, 
the quotient unll be greater than the dividend. If the divisor be 
^, the quotient will be ^, or twice the dividend. If the divisor 
be f, the quotient will be ^, or three halves of the dividend. 
Therefore, if we divide 6 by f of 1, the quotient will be ^ of 
6, or 9. It is evident, that 6 will contain J of 2 three times 
as often as it will contain 2. Again : if 6 dollars be the cost 
of f of a barrel, the quotient of 6 divided by 2 will be 3 dol- 
lare, the cost of j- of a barrel, and 3x3=9 dollars, the cost 
of f =1 barrel. Thus it appears, that the difference between 
dividing by a whole number, or by a fraction, is, that in the 
latter case the divisor is a number divided ; for. To multiply 
the dividend or the quotient, is the same a>s to divide the divisor. 
Hence the 

RULE. 

Divide the dividend by the numerator of the fraction, and 
multiply the quotient by the denominator ; or multiply by the 
denominator, and divide the product by the numerator. 

Operation. Regarding the numerator of the 

^ 3x3=9 Ans. fraction as a whole number, we say, 
3 if 2 barrels cost 6 dollars, the quo- 

tient of 6 divided by 2 will be the cost of 1 barrel ; therefore, 
place 6, the dividend, on the right, and 2, the divisor, on the 
left of the line. But the 2 barrels is 2 divided by 3 ; there- 
fore, place 3, the divisor, or denominator, on the opposite side 
of the Une, as a multipher. To multiply the dividend, or quo- 
tient, is the same as to divide the divisor. We then say, 2 in 
6, three times ; cross 6 and 2, and multiply 3 into 3. 

3X3=19 Ans. 
Obb. — Were the foregoing question, How many timee will 6 bushels 
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contain 2 pecks! we should mnltiplj the diyidend by 4, to bring it into 
pecks, or fourths of a busheL 6 btusbels equal 24 pecks, or ^ of a bushel, 
and 2 pecks equal | of a busheL So, to (uvide 6 units bj f , we multiply 
the dividend by 8, the denominator of the fraction, to bring it into thirds. 
The same is true in division of fractions by fractions. 

2. If f of a ton cost $15, how much will 1 ton cost ? 

Am. |18. 

3. If f of an acre be worth |12, what is 1 acre worth ? 

Ans. 132. 

4. If -J of the number of rows in a corn-field be 30, what is 
the whole number ? Ans. 40. 

5. Divide 20 by i, i, |. Ans. 40, 80, 100. 

6. If a pound of tea cost f of a dollar, how many lbs. may 
be bought for $60 ? Ans. 100 lbs. 

7. In what time can a man build 7 rods of wall, if he build 
^ of a rod in an hour ? Ans. 17 J- hours. 

8. At 1^ of a dollar for building one rod of stone wall, how 
many rods may be built for $69 ? Ans. 80^. 

9. At $3|^ per yard, how many yards may be bought for 
$80 ? Ans. 21J^ yards. 

10. If l^ bushel of wheat sow an acre of land, how many 
acres will 12 bushels sow ? Ans. 9 acres. 

11. How many times is J contained in 66 ? Ans. 64. 

12. How many times is Y contained in 21 ? An^. 4f . 



Multiplication and Division of Whole Numbers by Fractions. 



MULTIPLICATION. 

Art* 73* — 1. If a man can' 
earn $16 in a month, how much 
can he earn in | of a month ? 

3. If a man lay up $84 in a 
year, how much would he lay up 
m I of a year ? 

5. If the price of a horse be 
$76, what would'^be the price of 
a horse worth -j^ as much ? 

7. If a house be worth $672, 
how much is ^ worth ? 

9. If a farm be worth $840, 
what is I of it worth ? 



DIVISION. 

Art. 74. — 2. If a man earn 
in I of a month, how much 
can he earn in a month ? 

4. If a man in f of a year lay 
up $60, how much would he lay 
up in a year ? 

6. If -j^ of the value of a horse 
be $26, what is the whole value 1 

8. If -nr of A house be worth 
$378, what is the whole worth ? 

10. If I of a farm be worth 
$626, what is the whole worth ? 



QUK8TION8— 90. How mtich greater than the dividend is the quotient of a whole 
number divided by a fradioaY 31. How do you divide a whole nnmber by a fine- 
tio&7 
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11. Multiply 166 by f. 

13. A man has 360 apple-trees 
in two orchards ; in the smaller, 
there is ^ of the whole. How 
many are there in the smaller ? 

15. A ship and cargo are val- 
ued at $100,000, the ship at ^j[ 
of the whole. What is the value 
of the ship ? 



12. Divide 117 by |. 

14. 40 is ^ of what number ? 



16. If ^jf of a ship and cargo 
are valued at $5,000, what is the 
value of the whole ? 



Multiplication of Fmcttons by Fractions, 

Art. 75 • — ^We have seen, that to multiply a whole number 
by a fraction, is to repeat such a part of the multiplicand as 
the multiplier is part of a unit. If the multiplicand be a frac- 
tion, the principle is the same. 

1. If a bushel of com be worth f of a dollar, how much is 
•J^ of a bushel worth ? 



Operation, 



"3 



1 

t 



1=J Am, 



Were the cost of 2 bushels required, we 
should multiply the price by the quanti- 
ty ; but as the quantity is less than 1 
bushel, we multiply by the parts taken ; 
[see Art. 71.) The question then is. How 
To multiply a whole number by \y we take 



much is ^ of J ? 

4 of the multiplicand. The same is now to be done : \ of §^= J. 
If the numerators be multipHed together, and also the denomi- 
nators, we have the answer : Thus, ^xf =|^=i- Multiplying 
the denominator of J by 2, is dividing the fraction by 2. We 
thus obtain that part of the mjiltiplicand to be repeated, or 
multiplied by the numerator of 1. {See Art. '71,0bs.) Therefore, 
to multiply a fraction by a fraction, we have this 

RULE. 

Multiply the numerators together for a new numerator , and 
their demndnators for a new denominator, 

EXAMPLE. 

1. A man owning f of a ship, sold f of his share : f of | is 
how much ? 



QcBSTioNB. — 1. How do you multiply a fraction by a fraction ? 2. Why, in example 
1st, are the numeratore of the fracticus placed on tlie right of the Une, and the denomi- 
nators on the Ieft7 
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Operation. ^g ^^g numerators of the fractions are to 

^ ^ be^multiplied together for a new numerator, 

2 ^ 5 or dividend, they are placed on the right 



10|3=^ Ans. of the hne, and the denominators, which 

are to be multipHed for a new denomi- 
nator, or divisor, are placed on the left of the line. The num- 
bers are cancelled and multiplied as in preceding examples. 

Or thus : S ^ ^=9j^ The factor 2 in the numer- 
2^5 ' ator, cancels 2, one of the 

factors of 4, in the denominator. 

2. What is the product of Jxf ; of -^xf ? 

Ans. f , ^. 

3. Multiply i by f , and f by f . 

4. A boy having ^ of a dollar, gave J of it for toys ; what 
did the toys cost him ? Aria, i of a dollar. 

6. At f of a dollar per yard, what will f of a yard cost ? 

6. At J of a dollar per pound, what will -J of a pound of 
tea cost ? Ans. |^ of a dollar. 

7. At ^ of a dollar a pound, what will ^ of a pound of 
coffee cost ? Ans. ^ of a dollar. 

8. At 2^ dollars per bushel, what will 6^ bushels of wheat 
cost? Ans. tlS^. 

9. K a house lot be worth 100-^ dollars, what is ^ of the 
lot worth ? Ans.J$4^^. 

10. If a flock of sheep be worth 15^ dollars, what is ^ of 
the flock worth ? Ans, tl8f . 

Division of Fractions by Fractions. 

1. If a bushel of corn cost J- of a dollar, how many bushels 
may be bought for f of a dollar ? 

It is evident that J will contain ^ twice : ^-^^=^z=2, Ans, 
In this example, both dividend and divisor are divided by 3. 
It has been shown, that to divide the dividend is the same as 
to divide the quotient, and to divide the divisor is the same as 
to multiply the quotient ; and also, that to multiply and divide 
any number by the same quantity does not affect its value. 

Art* 76. — ^Therefore, when the denominator of dividend and 
divisor are alike, divide the numerator of the dividend hy the 
numerator of the divisor ^ and the quotient will he the answer. 
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Operation. Or thus : 



1 



I ?J=^=2 Am. 



2 Ans. 

2. K a bushel of com cost J of a dollar, how much may be 
bought for f of a dollar ? 

Were the money to be expended 3 dollars, and the price 3 
dollars, the answer would be 1 bushel, 3-^3=1. But suppose 
the price 3 dollars, and the money to be expended 3 dollars 
divided by 7, equal ^, The answer would then be -J -i- 3 = ^ of a 
bushel. To divide the quotient is the same as to divide the divi- 
dend. But the price is not 3 dollars, but 3 dollars divided by 
4. To multiply the quotient is the same as to divide the divisor. 
Therefore, the true answer is, 4 divided by 7 equal ^. 

Again, f =:^ X ', and f =^ X '. To multiply dividend and 
divisor by the same quantity does not affect the quotient. 

Art* 77 a — ^Therefore, when the numerators of divisor and 
dividend are alike, 

RULE. 

Divide the denominator of the divitor hy the dencmiTuitor of 
the dividend. 

Art* 78« — 3. If a bushel of oats cost f of a dollar, how 
many bushels may be bought for -j^ of a dollar ? 

Operation: f)^(f=li ^^' 

4. If a bushel of rye cost f of a dollar, how many bushels 
may be bought for J of a dollar ? 

In this example, the terms of the dividend cannot be 
divided by the corresponding terms of the divisor without a 
remainder ; but to multiply the numerator is the same as to 
divide the denominator. Hence the 

RULE. 

Divide the terms of the dividend hy the corresponding terms 
of the divisor, when it can he done without a remainder ; other- 
wise, invert the divisor, and proceed as in Multiplication, 

Operation. ^^ *^® ^® ah-eady given for placing 



9 
45 



7 



the numerators of fractions as whole 



g numbers, the numerator of J-, the 

— 11^ dividend, is placed on the right of the 
56=1^ Ans. line^ and the numerator of f, the 
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divisor, on the left. This is the same as inverting the divisor. 

Division of fractions by fractions may be variously illustra- 
ted. 1. To multiply the dividend is the same as to divide the 
divisor, (see Art 43.) To multiply the denominator divides 
the fraction. Therefore, Jx®-~5=jx|=f|=lii Ans. 2. 
Multiplying the numerator of |^ by 8 reduces it to eighths. 
Multipl3dng the denominator by 5 divides the fraction, (see 
Art 72, Obs,) 

1. If a bushel of potatoes cost i- of a dollar, how many 
bushels may be bought for f of a dollar ? Ans. |-. 

2. If |- of a bushel of apples cost f of a dollar, how much 
will 1 bushel cost ? Ans, y^^. 

3. How many bushels of rye, at |- of a dollar per bushel, 
may be bought for f of a dollar? Ans. J oi a bush. 

4. If -^ of a ton of hay cost |- of a dollar, what does it cost 
per ton ? Ans. $9^. 

5. If 4^ pounds of tea cost 3|- dollars, what is it per lb. ? 

Ans. J-f of a dollar. 

6. If ^ of a dollar buy 1 pound of tea, how much will 3-J 
dollars buy ? Ans. 4^ pounds. 

7. Divide 17^ by 7^ and 18f by f|. Ans. 2^; 66|. 



Multiplication and Division of Fractions. 



MULTIPLICATION. 

Art» 79« — 1. A man owning 
} of a house, sold f of his share. 
What pert of the house did he 
seU? 

3. If a bushel of salt cost ^ 
of a dollar, what will } of a busn- 
el cost? 

5. If a peck of coal cost ^ of 
a dollar, what wiU f of a peck 
cost? 

7. If 1 cord of wood cost '/ of 
a dollar, how much will } of a 
cord cost? 

9. If 1 foot of hammered stone 
cost ^ of a dollar, what will fg 
of a foot cost ? 



DIVISION. 



36 

¥1 



Art* 80* — 2. A man sold 
of a house, which was ^ of his 
share. What part of the house 
did he own? 

4. If ^ of a bushel of salt cost 
^■s of a dollar, what does it cost 
per bushel ? 

6. If f of a peck of coal cost 
■^x <>f A dollar, what will one 
peck cost ? 

8. If j^ of a cord of wood cost 
3|f doUars, how much is it per 
cord? 

10. If /^ of a foot of hammered 
stone cost ^V ^f ^ dollar, what will 
one foot coat ? 



82 EXEKCISES IN FRACTIONS. 

The simple rule may now be repeated for solving any ques- 
tion which may arise in Multiplication and Division of Fractions 
by Whole Numbers — Multiplication and Division of Whole 
Numbers by Fractions — Multiplication and Division of Frac- 
tions by Fractions. 

RULE. 

Place all those numbers which are to be multiplied together 
for a numerator, or dividend, on the right of the perpendicular 
line, and those numbers which are to be multiplied together for 
a denominator, or divisor, on the left of the line, and proceed to 
cancel, as before directed. 



4 
5 



$ 

3 

_3 
15 



PROMISCUOUS EXAMPLES. 

Art. 81 • — 1. A man owning ^ of f of f of ^ of |^ of a ship, 
sold I of f of f of his share. What part of the ship did he sell ? 

Thus: t\ ^ . 1^$4;7>$2 2, 

^ Fractions connected by the word of, 

^ are called compound fractions. They 

' are reduced to simple fractions, by mul- 

* tiplying all the numerators together for 

^ a new numerator, and all the denomi- 

2=^5 Ans. nators for a new denominator. By can- 
celling, the process of multiplying and 
reducing the fraction is performed at once. 

2. Reduce -I of f of f of |^ of f of |- to a simple fraction. 

Ans. 1^. 

3. A man owning ^ of |^ of | of ^ of a factory, sold | of | 
of f of his share. What part of the factory did he sell ? 

Ans, ^. 

4. What simple fraction is equivalent to |- of ^ of y , of ^ 
of T^ of f of 9, of ^ of 18, of ^ of 2. Ans, l7f . 

5. Multiply ^ by 4. 

6. Multiply ^ by f 

7. Multiply I by |. 

8. Divide 4^^ by 3^. 

9. Divide i of | by | of f of 9. Ans. ^, 
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10. Divide | of 9 by J- of 7. Ans. Iff. 

164 124 Having reduced the terms of 

11. Divide — j by —j. divisor and dividend to improper 

^ * fractions, it will be found that 

the numerators and denominators themselves become fractions. 
Thus, the numerator of the dividend, 16^=49, and the denom- 
inator, 18^=73 "3" 

T' 

The dividend now assumes this form : 49 The denomina- 

"3" tors may be re- 
z^ moved from the 
I£ terms of the frac- 
^ tion, and the pro- 
cess illustrated in the following manner. The numerator is 49 
divided by 3. To multiply the denominator is the same as to 
divide the numerator. 

49 To multiply the numerator is the same aa to 

3 __49 divide the denominator. Therefore — 
'73"~73X3 49 ,^ ^ ,^^ 

4 4 73x3= = • 

-^ 73X3 219 

4 

Let the scholar reduce the divisor, and illustrate in a similar 
mannner. 

12. Divide-—— -by r-;--- Ana. — • 

8 11 -^ 5 7 64 

13. Divide i of ^ of f of | of 18 by | of f of |^ of 12 ; mul- 
tiply by i of I of f of 2 ; divide by f of | of ^ of 6. 

Ans. -jJjf. 

14. A man who owns ^ of a farm, sells ^ of •}- of f of j- of 
his half. What part of the farm does he sell ? Ans. ^. 

16. Multiply 12 by ^ of 8, divide by -J of 1, multiply by -| 
of 6, divide by f of 14, multiply by ^ of 18, divide by f of 27. 

Ans. 9. 



Addition of Fractions, 

Fractions are added on the same principle as whole num- 
bers. As tens can only be added to units, and pounds to shil- 
lings, by first reducing the higher denomination to the lower. 
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SO fractions of different denominations, or which have different 
denominators, can only be added by first reducing them to the 
same. 

Art* 82* — Fractions which have a common denominator may 
be added by the following 

RULE. 

Add their numerators, and unite their sum over the denomi- 
nator. 

Operation. 

1. Add I and |. l+i=i ^^' 

2. Add ^+^+^+^+^. Am. H=1t1)- 

Arts 88* — Addition of fractions whose denominators are dif- 
ferent, and one is a multiple of each of the others. 

1. Add ^ and ^. In this example sixths is the lowest de- 
nomination mentioned ; thirds must, therefore, be reduced to 
sixths. That is, ^ must be reduced to an equivalent fraction, 
whose denominator is 6. {See Art. 58.) 

Obs. — ^That firaction is of the lowest denominaticHi whose denominator 
is the laigest 

To ascertain how many of the smaller fractions make one of 
the larger, we divide the denominator of the smaller by the 
denominator of the larger ; 6 contains 3 twice, or |- contains j 
twice. That is, 2 sixths make ^. If, therefore, we multiply 
the denominator of the fraction ^ by 2, we reduce the fraction 
to sixths. If we multiply its numerator by 2, the value of the 
fraction is preserved. Hence the 

RULE 

Divide the denominator of that /raction whose denomina- 
tor is a multiple of eaxih of the other denominatorSy first 
by the denominator of one of the other fractions ; multiply its 
numerator into the quotienty and write the product over the de- 
nominator thus divided; and so continue to do, until the frac- 
tions are all reduced to the sam^ denomination, or to a common 
denominator. 

2. Add i+A+A- 

Operation, 

24-^12X2 = 4 ) rny. 4.4.1 _ 9 A^ 
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8. Add 4. i. f. ^y. An». H. 

4. Add i, tV. f Ans. H- 

Art* 84* — Addition of fractions when no denominator is a 
multiple of each of the other denominators. 

1. Add ^, \y f. In this example we have no common de- 
nomination^ or denominator given, to which each of the frac- 
tions may be reduced. If we multiply all the denominators 
together, we shall obtain a common multiple of all the de- 
nominators, for every product is divisible by all its factors, 
8x4x5=60. We have now to reduce each fraction to 
equivalent fractions whose denominator shall be 60. This may 
be done by the foregoing Rule. But since the quotient of 60, 
divided by any one of the denominators, must be the product 
of all the others, we may adopt the common 

RULE. 

Multiply all the denominators together for a common denom' 
inator, and each numerator into all the denominators exc^t its 
own for a new numerator. 

Operation \st. 

Denominators, 8 X 4 X 5=60 com. denominator. 
Then, 60^3X2=40 1 

60-4-4 X 1 = 15 >• new numerators. 
60-5X2=24 ) 

Operation 2d, 

Denominators, 8 X 4 x 5 =: 60 com. denominator. 

1st numerator, 2 X 4 X 5=40 ) 

2d " 1X3X6=15> new numerators. 

3d " 2x3x4=24) 

Then ^o ^^+^^^^1^ ^^^ 

EXAMPLES. 

1. Reduce \y \, f , and f to fractions having a common de- 
nommator. Ans. ^^^, ^^, ^^^, ^-f. 

2. Reduce f , -^^ ^, and -^ to fractions having a common 
denominator. Ans, -^^, ^^, iWA' iWA - 

3. Add together f , i |, and |. Ans. ^^^ = 2^%. 

Obs. l.-Reduce the fractions to a common denominator, find new nnmer- 
atoTB, and add them together. 

8 
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4. Add i, f , f , and |-. Aiw. 2|^. 

5. Add together f of f and ^j of ^. Ans. f^|. 
Obs. 2. — Compound fractions must be reduced to simple fractions. 

6. Add i of 96 and | of 14^ together. Ana. 44|^. 

7. Add together J of |- and f of ^. -4n«. l^yo« 

8. Add together 6 and |- of ^ and y of ^ and 7^. 

Obs. 3. — Mixed numbers may be reduced to improper fractions, or the 
fractional ports may be reduced to a common denominator, and added as 
in the foregoing examples. If their sum amount to an integer, add it to 
the whole numbers. 

9. Add together 14|and 16f. 

Operation. 

16 ® 

— ~ J We find the common denominator to be 

dlyj rw. J 2^ and the new numerators to be 9 and 

8, which when added are xi=l^. Write the ^ under the 

fractions, and carry 1 to the whole numbers. 

10. Add together 17|, 18^, 19f. Ans. 55^. 

11. A grocer sold the following parcels of sugar, viz: 16^ 
lbs., 19i 13|, 20|, 26^^, 30f, and llj lbs. How many 
pounds did he sell in ail ? Ans, 136f|-. 



Subtraction of Fractions, 

RULE. 

Art» 85 • — Prepare the fra^ctions as in Addition, and suhtra/it 
the less numerator from the greater, a;nd under the difference 
write the denominator. 



EXERCISES. 



1. From I- take f . Ans, \. 

2. From -^ take ^j. Ans. ^. 

3. From J^ take ■^. Ans. |. 

4. From |^ take yf^ . Ans, ^. 

QuisTiOK.— What is the rale for ttie sabtniction of fracttons ? 
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6. From 6f take f . Jns, 6^. 

6. From f of f take f of f . Ans. ^. 

7. Add together ^ and f , and from their sum subtract \ of 

8. A. owns f of -f of a vessel ; B. owns f of ^. How much 
greater is A.*s share than B.'s ? Ans, \. 

9. Subtract 13f from 15|. 

15 8 8 A= 9 , 8 Having reduced the fractions 

][3^ ' to a common denominator, and 

— 7YY A foimd new numerators, as in Ad- 

^^ * dition, we have ^^ to be taken 

from -j^. We therefore borrow a imit, and say -^ from \^, 
and add 3, the remainder, to 8, the numerator of the subtra- 
hend. 3 + 8=^, which we write under the fractions, and 
carry 1 to 13, the whole number, which makes 14 ; and 14 
from 15, and 1 remains. The answer, then, is 1^. 

10. A man bought a horse for -} of |^ of $150, and sold him 
for J of f of |- of $60. Did he gain or lose, and how much ? 

Ans, $40 gain. 



To find the least Common Multiple, 

Art. 86. — ^The common denominator found by the prece- 
ding rule, is a common multiple of the denominators of the given 
fractions ; for every product must be divisible by all its fac- 
tors ; but it was not the least common multiple. 

1. What is the least common multiple of 4, 6, 8, 10 ? 

4 X 6 X 8 X 10= 1920. 1920 is evidently a common 

Operation, multiple of 4, 6, 8, and 10, be- 

2)4, 6, 8, 10 cause they are its factors ; but it 

2)2, 3, 4, 5 ^ ^^*' ^® ^^^^ common multiple. 

/ Qwo\^g V 9 V 9 — 1 9ft W® fi°^' ^^> *^** ^^^ ®^ *^®se 
1, 3X2X5X^X^-liSU. n^b^^is a multiple of 2, or 

that 2 is a prime factor of each. Dividing by 2, we find the 
other factors, which-are 2, 3, 4, 5. Again : As the quotient, 
4, is a multiple of 2, we may substitute for It 2, one of its fac- 
tors ; and as we employ the other factor for a divisor, we erase 
the other quotient, 2. We now have 3, 2, 6, undivided num- 
bers, which are prime factors of the dividends 6, 8, 10 ; the 
other prime factors are the divisors. If now we miQtiply to- 
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gether these undivided numbers and the divisors, we shall 
have a combination of all the prime factors of each dividend, 
and consequently it must be divisible by them. Thus the di- 
visors 2 and 2 are the factors of 4, the first dividend, 2 x 2=4. 
If 4 be divisible by 4, then 2, S, and 6 times 4 must be divisi- 
ble by 4 ; also 3, the first undivided number, is a factor of 6, 
the second dividend ; and 2, the first divisor, is the other fac- 
tor, 3X2=6. If 6 be divisible by 6, then 2 and 5 times 6 
must be divisible by 6. The same may be said of 2 and 5, the 
other undivided numbers. Hence it appears, that the product 
of the continued multiplication of the remainders and divisors 
is divisible by the several dividends ; and by examining the 
operation, it will be found to be the least number which can 
be divisible by them ; for all repetition of prime factors beyond 
what is necessary to produce each dividena, is avoided. There- 
fore, to find the least common multiple of two or more num- 
bers, we have the following 

RULE. 

Write the numbers in a horizontal line; divide them hy the 
least prim>e number that will measure two or more of them; 
write the quotients and undivided numbers in a horizontal line 
under the given numbers ; divide the numbers in this second line, 
in the same manner, !thus continue to divide until the quo- 
tients and undivided numbers are all prime to each other. The 
product of the continued multiplication of the divisors and undi- 
vided numbers will be the least common multiple required. 

Obs. l.-We divide by anv number that will divide two or more of the 
numbers, to find first the least common measure of two or more. 

EXERCISES. 

2. What is the least conunon multiple of 3, 4, 9 and 12 ? 

Ans. 36. 

8. What is the least number which can be divided by 
7, 8y 10, and 12, without a remainder? Ans. 840. 

4. What is the least common multiple of 7, 14, 28, 35 ? 

Ans. 140. 

6. What is the least number which can be divided by the 
nine digits without a remainder ? Ane. 2620. 

Qdkstions. — 1. How is the least oommon multiple of two or more numbers found? 
3. Why do you divide by any aumber thiii will divide two or mora without a le* 
mahidert 
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6. Reduce f , f , ^, to equiralent fractions having the least 
common denominator. 

2 4 5 ^^ heing the least common mul- 

23^13^3 X 2=60 ^Pl« 1 *• , 5' f"** «• '* ^ ^^^ 

fore, the least common denomi- 
nator of the fractions |^, ^, -|. The remaining part of the 
process is performed by the Rule under Art. 84. Still other 
illustrations may be given. The value of the fraction J, is 
three-fourths of a unit. That is, the unit is divided into 4 
parts, and the fraction expresses ^ of them. If we divide the 
unit into 60 parts, and wish to express the same part of a unit, 
we must take f of 60. If we divide 60 by 4, we have one- 
fourth ; if we multiply one-fourth by 3, we have three-fourths, 
60-f-4=15, and 16x3=45. Now 3 is three-fourths of 4, 
and 45 b three-fourths of 60 ; therefore |^=f > an equivalent 
fraction. 



Operation. 
60-4-4x3=45 
60h-5x2=24 
60 



>H-5X2=24 > 
► -^6x5=5oJ 



Then ||, |^, fj Ans. 



Obs. 2^ — ^By this process the fractions are all reduced to the same de- 
nomination. 

7. What is the least common denominator of ^, -J-, f , and f ? 

AnJl 20 10 24 13 

8. Reduce f , ^, ^, to fractions having the least common 
denominator. Ans. fff , ffA, ||i . 

9. Reduce |-, f, ^, and ^, to fractions having the least 
common denominator. Ans. |^, J§f , ^^, f^. 

10. A merchant buys 5 pieces of cloth. The first contains 
40f yards; the second, 274; the third, 34|-; the fourth, 
43^ ; and the fifth, 39 J yaras. How many were there in the 
whole? Ans. 185^. 

11. Which is the greater fraction, \^ or J-|. 

Ans. fl is greater by yf-j-. 

Obs. 8. — Kthe denominator of either of the given fractions be a multiple 
of eadi bf the other denominators, it will be the least conmion denominator. 



Question.— 3. How are firactions of different denominatore reduoed to eqniTateol 
ftactioiis hayinflr ttie eame denomiiiator? 

8* 



90 DECIMAL FRACTIONS. 

12. Reduce f , ^, and ^ to equivalent fractions having the 
least common denominator. 

Multiplying the first by 4 and the second by 2, we have the 
answer required. 

fx4=^, ^x2=^. ^«s. if, M>A- 

13. Which is the greater fraction, ^ or ^ ? 

Dividing the terms of -^ by 2, we have ^, and ^ — 
^=YGf the Answer, 

Fractions whose denominators are 10, 100, or 1000, etc. 
form a very important class of fractions, and will be treated 
imder a separate head, called 

DECIMAL FRACTIONS. 

Art. 87. — The term decimal signifies tenth. It is derived 
from the Latin word decern, which signifies ten. It is, therefore, 
applied to all fractions whose denominator is 10, or 1, with any 
number of ciphers. If a dollar be divided into ten parts, one 
of these parts, being worth ten cents, is one tenth of a dollar. 
If the dollar be divided into one hundred parts, one of these 
parts is the one hundredth part of a dollar. It is, nevertheless, 
a. decimal fraction, because 100 is the product of 10*s. The 
same may be said of a thousand, or ten thousand. A fraction 
is always known to be decimal, if its denominator be ten, a 
hundred, or a thousand. The denominator of a decimal frac- 
tion is not always expressed, but it can always be ascertained 
by the numerator. II it contains but one figure, the de- 
nominator is ten ; if two, it is a hundred, etc. It is always 
one, with as many ciphers annexed as the numerator has 
places. 

When the denominator is not expressed, the fraction is dis- 
tinguished from a whole number by a period placed at the left 
of it. [The period is called the separatrix.] Example : .5, .60, 
is read five tenths, fifty hundredths, as though they were 
written •^, •^^. If the numerator have not so many places 
as the denominator has ciphers, supply the defect by prefixing 
ciphers, thus : for y^, write .05 ; xwff* write .006. Ciphers 
placed at the right hand of a decimal do not affect its value. 



QuKBTioNS. — 4. What does the teitn decimal signify f 5. From what derived ? 6. 
To what applied ? 7. How is a fi-action known to be decimal ? 8. Is the denominator 
always expressed? 9. How, then, can it be known? 
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as ■^, ^^ are the same in value ; for while the addition of the 
cipher indicates a division into parts ten times smaller than the 
preceding, it makes the decimal express ten times as many 
parts. Thus, 5 tenths denotes 5 parts of a imit which is 
divided into 10 parts ; and 50 hundredths denotes 50 parts of 
a unit which is divided into 100 parts. It is, therefore, plain, 
that the value is not altered, since 5 is half of 10, and 50 is 
half of 100. 

The value of a decimal depends upon its distance from the 
unit's place. As whole nimibers increase from the unit's place 
towards the left in a tenfold proportion, so decimals, in the 
same ratio, decrease from the imit's place towards the right 
hand ; as will appear from the following 
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From the above Table it is evident that each figure, whether 
a whole number or decimal, takes its value from the unit's 
place. If it be in the first place on the right of units, it is 
tenths ; if in the second, it is hundredths, etc. Consequently^ 
every decimal will have for its denominator 1, with as many 
ciphers as the decimal is places distant from the imit's place ; 
thus, 2 in the Table is ^ ; 3 is j^ ; 4 is i ^ qq, etc. 

Art. 88. — ^The manner in which decimal fractions are pro- 
duced, and the relation they bear to whole numbers, may be 
seen by the following formula : 



Questions. — 10. On what does the value of a decimal depend ? 11. In what propor* 
tton do decimals decrease from the nnit's place towards the right ? 12. From what 
does each decimal figure take its value ? 13. What is the value of the first figure on the 
right of units ? 14. What efi!9ct have ciphers placed at the right hand of a decimal T 
1& WhateflBMtatihetea? 
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1000-^10 =100 

100-4-10 = 10 

IOh-10 = 1 

1^10=^ = .1 

Tk-^10=yJ^= .001 

Thus it appears, that from any given place in whole num- 
bers to any given place in decimals, is a regular descending 
series, formed by a unifoim divisor. The right-hand place is 
the quotient of the left divided by 10. The first decimal place 
is the quotient of the unit's place divided by 10, and is called 
the tenth's place. The decimal point, therefore, occupies a 
position between the unit's place and its quotient. The second 
place is the quotient of the tenth's place divided by 10, or the 
imit's place divided by 100, and is called the himdredth's 
place. Thus decimal fractions, Uke whole numbers, have a 
local value, and are subject to the same law of increase from 
the right hand towards the left. As 1, in the place of tens, is 
equal to 10 in the unit's place, so 1 in the place of units is equal 
to 10 in the place of tenths. From this circumstance, we may 
know the value of those parts of the unit contained in the nu- 
merator, although the denominator be not expressed. This 
property of a decimal fraction also distinguishes it from a vul- 
gar fraction, for there is no place on either side of the unit 
where the numerator of a vulgar fraction can be placed, which 
will give name to the fraction ; its denominator must, there- 
fore, always be expressed. 

Although ciphers placed at the right hand of a decimsJ frac* 
tion do not aflfect its value, yet, placed at the left, they dimin- 
ish it in a tenfold proportion, by removing the significant figure 
so much farther from the unit's place. Thus, .5 .06 .006 ex- 
press different values, viz. — .5 is ^, .05 is ^j, .006 is ^^. 

Write denominators to the following decimals : .6 ; .26 ; 
.026; .3246; .66783; .789024. 

Write the following without their denominators. 

1. Twenty -five hundredths. Ana. .26. 

2. Four hundred and fifty-two thousandths. Ans, .462. 

3. Five himdred and sixiy ten thousandths. 

4. Sixty-two hundred thousandths. 
6. Forty -five millionths. 

6. Eighty-seven billionths. 
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7. Ninety-eight trillionths. 

8. Twenty-five, and four thousandths. 

As whole numbers are written, units under units, tens under 
tens, from right to left, so decimals are written tenths under 
tenths, from left to right. 

EXAMPLES. 

1. Write 2 tenths; 3 hundredths; 4 thousandths; 6 ten 
thousandths. .2 

.03 

.004 

.0006 

2. Write twenty-nine thousandths ; three hundred and four- 
teen thousandths ; five ten thousandths, and sixty-seven mil- 
lionths. .029 

.314 

.0005 

.000067 

3. Write five tenths; five hundredths; fifty thousandths, 
and forty-nine ; one hundred thousandths, and sixteen thou- 
sandths. 

4. Write forty-five and five tenths ; six hundred and forty- 
five and four thousandths ; twenty-nine and four thousandths ; 
sixty-seven and forty-seven thousandths. 

5. Write four hundred and fifty -three, and fifty-seven ten 
thousandths ; five thousand and five hundredths ; twenty -four 
and three miUionths ; thirty-six and eighty-two bilhonths. 



ADDITIOHr OF DECIMAIiS. ' 

Artt 89t — 1. Write one hundred and one tenth ; twenty 
and two hundredths ; five imits and five thousandths, and add 
them together. 

Operatwrhi -^^ whole numbers can only be added 

100.1 ^y writing them in their proper places and 

20.02 uniting those of the same name ; so deci- 

5.006 mals, when written tenths in the place of 

■ A tenths, hundredths in the place of him- 

126.1^5 M8. ^^tijg^ ^^^ are added by uniting those 
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of the same name or denomination. The amount, both in 
decimals and whole numbers, takes its name from the low- 
est, or right-hand place of the numbers added : thus, 1 hun- 
dred, 2 tens and 5 imits, when added, are read 125 units ; and 
one tenth, 2 hundredths and five thousandths, when added, are 
read, 125 thousandths. 

Decimal fractions may also be added and illustrated in the 
' same manner as vulgar fractions. 

2. Add two and five tenths ; four and six hundredths ; 
seven and three thousandths. 

2.6=ff, and 4.06=^, and 7.003 =|§§f. 

Then ^xlOO=fAog, aj,d |oexio=^§^. 

Obs. — ^MultiplyiDg the terms of a fractioii by the same qiiantity does 
not alter its value. (See Art 61.) 

The fractions added : 

The same, added by decimal fractions : 

2.5 = 2.600 

4.06 = 4.060 
7.003= 7.003 

13.563 = 13.563 Am, 

From the foregoing it is evident, that decimal fractions are 
reduced to a common denominator by writing tenths in the 
place of tenths, and hundredths in the place of hundredths, and 
supposing those decimal places, which are deiScient, to be sup- 
plied by ciphers. 

Applying the decimal point to the amount, is equivalent to 
dividing it by its own denominator, which we have seen is the 
denominator of the lowest of the given decimals, or that deci- 
mal whose denominator is the largest. But the decimal places 
in the numerator of a decimal fraction, are equal to the num- 
ber of ciphers in its denominator, the denominator being under- 
stood ; therefore, addition of decimals may be performed by 
the following 



Questions.— 16. How ia the first decimal place produced? 17. The second, third, 
Ate. ? 18. How are decimals to be added, written ? 19. From i^hat does the amount 
take its name ? 20. Applying the decimal point is equal to what? SL How are deci- 
mal fractions reduced to a common denominator ? 
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• 

RULE. 

PloM the numherSy tenths under tenths, hundredths under 
hundredths^ etc; or, so that the decimal points may stand 
directly under each other. Add as in whole numbers ; observ- 
ing to point off as many places for decimals in the amount, as 
will be equal to the greatest number of decim^s in any of the 
given numbers. 





EXAMPLES. 




0) 


(2) 


(8) 
2346.6 


Add 459.51 


79.01 


1987.61 


371.62 


891.67 


3466.712 


129.03 


137.79 


21098.6543 


3271.007 


1239.812 


16723.24567 


1090.215 


2671.927 


65431.002001 


3321.382 







4. Add thirty-five and four tenths ; five hundred twenty- 
nine and seven millionths ; sixty-nine, four hundred and sixty- 
three thousandths ; two hundred, sixteen and two hundredths ; 
seventy-seven, nine hundred and two tenths. 

Ans. 1827.083007. 

6. Add forty-nine and sixty-seven hundredths ; six hundred 
seventy-nine, two hundred seventy -five thousandths ; one thou- 
sand four hundred, fifty-five thousandths, nine hundred and 
nmety-nme miUionths. 

6. Add 249.39; 6712.9123; 6.3219; 2739.235; 5.671; 
723.2674; 926.679; 72.601. 

7. Add .7-|-9.2-j-.321-j-279.-j-4.67+349.2-j-3.956. 

8. Purchased of one man 325.5 lbs. of beef; of another, 
175.76 ; of another, 178.028 ; what was the amount? 

9. Ireceiveof A. $183.25; of B. $138.89; of C. $372.2181; 
of D. $88.99; of E. $137.29; what is the amount of the 
whole ? 

10. Add $69.67; $158,356; $375,752; $167,375; 
$567,756. 



96 DECIMAL FRACTIONS. 



SUBTRACTIOir OF DfiCIlHAIiS. 

Art* 90* — 1. From three and two tenths, take one and five 
tenths. 

Operation, 

3.2 
1.5 

1.7 Ana. 

Because five tenths cannot be taken from two tenths, we 
borrow 1 from the unit's place, which, reduced to tenths, equals 
10 tenths; |A+^=^, then H-:nr=A=-'^- Lastly, 
1 from 2, and 1 remains. Again, three and two tenths is 
the quotient of 32 divided by 10, {see definition of a mixed 
number, Art. 64 ;) therefore, 3.2=fJ, and 1.5=f^ ; then 
U--}^=^= 1.7 An8.y as before. Pointing off the remainder 
is dividing it by its own denominator. Hence the 

RULE. 

Write the numbers and point the result, as in Addition of 
Decimals, and subtract as in whole numbers, 

(2) (3) (4) (6) 

From 429.67 87.02 369.76 2029.6 

Take 319.76 69.2 126.571 1718.279 

109.91 311.221 

6. From two htmdred and sixty-nine and three tenths, take 
fifty-seven and thirty-nine hundredths. Ans, 211.91. 

7. Take twenty-four thousandths from nine hundredths. 

Am, .066. 

8. Take sixty-five millionths from five tenths. 

9. From three hundred seventy-five thousand and three 
tenths, take two hundred forty-nine and thirty-nine one hun- 
dred thousandths. Ans, 374761.29961. 

10. From 361.2 take 276.75. 

11. From 456.36 take 27.356. 

12. From 5678.0002 take 3980.96716. 



QuBSTioNS.— SSL How are decimals to be sabtracted, written ? S3. How can flte 
tenths be taken from two tenths? S4. What is dcme with the unit borrowed? 
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MUIiTIPIilCATIOHr OF DfiCIMALS. 

Art* 91* — 1. Multiply three and five tenths by five tenths. 

Oj)eration. 

8.6 
.5 

1,1 5 Answer, 

The product of tenths into tenths is hundredths : ^ x ^=^ 
^^=.26. The product of tenths mto units is tenths : 3 X^ 
=jA=i.5. The sum of the product, .25+1.6= l.'iTS Ans. 
Again, 3.6=f4 *^^ Mx^=H4=l.'76 Ans,, as before. The 
value of the product is the quotient of its numerator divided by 
the denominator. Hence the figures cut off from the right of 
the numerator are equal to the ciphers in the denominator ; but 
the ciphers in the denominator oi the product, it will be per- 
ceived, are equal to the decimal places in both factors ; there- 
fore the multipUcation of decimals may be performed by the 
following 

RULE. 

Multiply as in whole numbers, and point off as many places 
for decimals in the product cm there are decimal places in both 
factors. 

If there are not so many places, supply the defect hy prefixing 
eiphers, 

EXAMPLES. 

2. Multiply five himdredths by five tenths. 

Operation, 

.06 
.6 

.026 Answer, 

The product of tenths mto hundredths is thousandths. In 
tMs example, the tenth's place in the product is wanting ; we 
must, therefore, supply it by prefixing a cipher. 



QusflTioMs.—^. What is the product of tenths Into unite ? 96. Of tenths into 
tenths? 27. What is the rale for the mnltiplioatlcm of l^agtlons? $8. What is tl)9 
viloe of the product t 
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€. Multiply 49.5 by 3.2. 
3^ 

99.0 
1485. 



168.40 

4. Multiply 569.39 by 27.05. 

5. Multiply 6.791 by 2.67. 

6. Multiply 549.05 by 35.257. 

7. Multiply six hundred and seventy-five by twenty-seven 
and three tenths. 

8. Multiply sixty-seven thousand by three hundredths. 

9. Multiply 34.56 by 1.3. 

10. Multiply 674.49 by 37.16. 

11. Multiply 5648 by 6.78. 

12. Multiply 7864 by 467. 

13. Multiply fifty-seven and three tenths by twenty-nine. 

14. Multiply thirty-seven thousand by three hundredths. 

15. Multiply fifty thousand and seven tenths by four hun- 
dredths. \ 
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Art. 82t — 1. Divide twenty-five hundredths by five tenths. 



By Vulgar Fractions 

A)T5nr(iTF='fi J^w»- 
When no remainder will arise 
from the division, the terms of the 
dividend may be divided by the 
corresponding terms of the divi- 
sor. (See Art. 78.) It will be 
seen that the decimal point im- 
plies a division of the numerator 
of the quotient by its own denom- 
inator. 



By Decimal Fractions. 
Operation, Proof, 

.6).26 .5 

.5 Ans, '^ 

.25 

We have seen that the decimal 
places in the product of any two 
factors are equal to the decimal 
places in both those factors. The 
divisor and quotient are factors of 
the dividend; therefore the deci- 
mal places in the quotient and di- 
visor, taken together, must be 
equal to the decimal places in the 
dividend. Hence the 



RULE. 

Divide as in whole numbers^ and point off so many places for 
decimals in the qtiotient, that the decimal places in the quotient 
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and divisor, taken toget}ier, shall equal the decimal places in the 
dividend ; or, so many as the decimal places in the dividend 
exceed those of the divisor. If there are not so many, supply 
the deficiency by prefixing ciphers. 

Obs. 1.— The above role may be illustrated by reference to the operation 
of the preceding question by Vulgar Fractions, thus : the ciphers in the 
denominator of the divisor and quotient are equal to the ciphers in the 
denominator of the dividend ; but the decimal places in the numerator of 
a decimal fraction are equal to the ciphers in its denominator ; therefore 
the decimal places in the numerator of the quotient and divisor, taken 
together, must be equal to the decimal places in the numerator of the 
dividends 

2. Divide five tenths by twenty-five hundredths. 

Operatum, 

Mz=^z=^=:,50 ; then .26).60(2 Answer. 

.50 

Obs. 2.-Anne3dDg a cipher to a decimal fraction maltiplies the terms of the flraetion 
by 10, and, therefore, does not alter the value. (See Art. 61 ) Whenever the decimal 

S laces in the divisor exceed those of the dividend, annex a cipher or ciphers to the 
ividend ; this reduces it to the denomination of the diviacH'. 

3. Divide three hundred and sixty-nine thousandths by nine. 

Operation, 
9).369 
.041 Answer, 

The necessity of prefixmg a cipher to the quotient will be 
more readily seen by the following : Y^o~^^^Jwhs' ^^ ^® 
remove the denominator of the quotient, and prefix the decimal 
point to the numerator, it will then be 41 hundredths, which 
IS not its true value ; but, by placing a cipher between the de- 
cimal point and the left-hand figuie, the right-hand figure of 
the quotient wiU be made to occupy the thousandths' place, 
which will denominate the parts into which the unit is divided, 
or show their true value. Prefixing a cipher, therefore, divides 
the fraction, by multiplying its denominator. 

4. Divide 36.72 by 18. 6. Divide 21.7 by 7. 

18)36.72(2.04 7)21.7 

1? .3.1 

72 

72 # 

QuKSTioNs.— 29. What is the role for the division of decimals? 30. How is the 
quotient pointed off? 31. Illustrate the rule. 
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6. Divide 2.1'7 by 1. Ans, .31. 

7. Divide .217 by .7. Ans. .31. 

8. Divide .217 by 7. Ans. .031. 

9. Divide one hundred and seventeen and nine tenths by 
nine tenths. Ans. 131. 

10. Divide four hundred fifty-six and three hundred thirty- 
three thousandths by three hundredths. 

11. If three hundred fifty pounds of beef cost twelve dollars 
twenty-five hundredths, what cost one pound ? Ans. .035. 

12. If 566.05 pounds cost 26.42725 dollars, what will one 
pound cost ? Ans. .046. 

Artt 93 • — From the foregoing it appears that decimal frac- 
tions are like whole numbers in the following particulars : 

1. The figures that compose them have an appropriate place 
to occupy, from which they take their value. 

2. They take their name from the lowest right-hand place. 

3. They increase in value from the right-hand place. 

4. They can only be added by being first reduced to the 
lowest denomination. 

6. They are reduced by writing them in their proper place. 

They are unhke whole numbers in the following particu- 
lars : 

1. They diminish in value from the unit's place. 

2. A cipher, placed at the left hand, diminishes their value. 

3. They may be written and treated as common fractions. 



FEDERAIi MONEY. 

Art« 94. — Federal Money is the coin of the United States. 
Its denominations are eagles, dollars, dimes, cents, and mills. 

From the above examples and illustrations in Decimal Frac- 
tions, we have seen that a decimal is the division of the unit 
into tens, and that from the unit's place towards the right 
hand it decreases in a tenfold proportion. If we examine the 
denominations of Federal Money, we shall find that all bear a 
decimal relation to the dollar, which is considered the unit. 
This will be seen by the following 
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TABLE. 

10 Mills =1 Cent. 
10 Cents =1 Dime. 
10 Dimes =1 Dollar. 
10 Dollars =1 Eagle. 

Obs. — ^The eagle is a gold coin, the dollar and dime are silver coins, 
the cent is a copper coin. The mill is only imaginary, there being no 
coin of that denomination. 

The dime being 1 tenth of a dollar, it occupies the first, or 
right-hand place from the dollar; thus, 0.1. The cent, being 
1 tenth of a dime, and consequently 1 hundredth of a dollar, 
occupies the second place, or place of hundredths ; thus, 0.01. 
The mill, bemg 1 tenth of a cent, and consequently 1 thousandth 
of a dollar, occupies the third place, or place of thousandths ; 

D. D. O. M. 

thus, 0.001. Placing them together, 1111. This may 
be read, one dollar, one dime, one cent, and one mill ; or, one 
dollar, eleven cents, and one mill — ^as eleven cents is equal to 
one dime and one cent. The same may be said of eagles and 
dollars ; thus, 25 dollars may be read, 2 eagles and 5 dollars, 
since 20 dollars are equal to 2 eagles. Write 4 eagles, 5 dol- 

E. D. D. C. M. 

lars, 8 dimes, 3 cents, 5 mills— 4 5 8 3 5. This may 
be read, 4 eagles, 5 dollars, 8 dimes, 3 cents, and 5 mills ; or, 
45 dollars, 83 cents, and 5 mills. Hence, it is evident that the 
denominations in Federal Money are dollars and decimals of a 
dollar, and may be treated as Decimal Fractions. Federal 
Money is denoted by this character ($) placed before the figure. 
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RULE. 

Write the denominations, add and point the result as in Ad- 
dition of Decimals, 

EXAMPLES. 

Art. 95« — 1. If I buy a bushel of wheat for $2.25 ; a bushel 
of com for $1.32 ; four yards of cloth for $14,285 ; how much 
do I pay for the whole ? 

Qns«Tioif8.r-l. What is Federal Money ? 2. What are its den omip a ti onfl ? 

9* 
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2.26 
Obs. — ^The scholar will do well to j g 2 

turn now to the rule for reducing a 1 4. o q k 

vulgar fraction to a decimal 

$17,855 Ans, 

2. Bought 8 yards of cloth for $16.25^; a pair of shoes 
for 874 cents ; a hat for $4.33 ; a whip for 42 cents ; a knife 
for 37^ cents. How much did I pay for the whole ? 

Ans. $22.25,5. 

3. Bought a cart for $17.62; a wagon, $62^; a plough, 
$7.48 ; 4 rakes, $1.26 ; 3 hoes, $2.15 ; a pitchfork, 87 cents. 
How much did the whole cost ? Ans, $91.88. 

4. Purchased a barrel of flour for $9.25 ; 4 pounds of tea, 
$2.08 ; 2 gallons of molasses, 64 cents ; 3 poimds of raisins, 
37^ cents; 9 pounds of sugar, $1.21^; 8 yards of calico, 
$2.23^. What is the amount of the whole ? 

Ans. $15,805. 

5. Add forty dollars, sixty-seven cents and three mills ; six 
hundred seventy-nine dollars, twenty-five cents and seven mills ; 
one thousand and four dollars, five cents, and five mills ; nine 
hundred, ninety-nme dollars, thirty-nine cents and nine mills. 

Ans. $2723.384. 



/ 



SUBTRACTION OF FEDERAIi MONEY. 

RULE. 

Write the numbers, subtract and point the result as in Svh^ 
traction of Decimals. 

EXAMPLES. 

Artt 96« — 1. A man bought 60 bushels of wheat for 
$125.50 ; sold it for $145.75. How much did he gam ? 

Ans. $20.25. 

2. Bought 26 bushels of oats for $8.49 ; sold the same for 
.94. How much did I gain ? Ans. $0.45. 

3. Purchased a horse for $92 ; lost on the sale of him, 
$15.25. For how much did I sell him? Ans. $76.75. 

4. Bought 2 barrels of flour for $22.50 ; but, it being dam- 
aged, I am willing to sell it at $4.25 less. What must I re- 
ceive for it ? Ans. $18.26. 
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5. Bought 8 yards of cloth for $36; gave a $60 bUl. What 
must I receive in change ? Ans, $14. 

6. Subtract 1 mill from $338. Ana. $332,999. 
1. Subtract half of a cent from $100,000. 

8. Bought a wood lot for $879 ; sold the same for $1000.81. 
How much did I gain ? 

9. If a man's wages in a year amount to $1434, and he 
spends $928.45, how much does he save at the end of the 
year? 

10. How much must be added to $32.50 to make $1000 ? 



BfUI^TIPI^ICATION OF FBDBRAI^ MONEY. 

RULE. 

Write the numbers, and point the product ae in MultipUca- 
Hon of DecimcUe, 

EXAMPLES. 

Art. VI % — 1. How much will six pairs of shoes cost, at 
$1.37Japair? Operation. 

1.376 
6 

Ane. $8,250 

It will be seen that the operation is the same as in simple 
numbers. The product wiD always be in the lowest denomina- 
tion of the given sum, until distinguished by points. 

2. What will 9 sheep cost, at $3.75 each? Ans. $33.75. 

3. How much must be paid for 45 bushels of com, at $1.37 
per bushel ? 

4. What wiU 38 pounds of sugar cost, at 13^ cents per 
pound? Ans. $5.13. 

5. What wiU 3 dozen hats cost, at $4.75 each ? 

Ans. $171. 

6. What will 75 dozen eggs cost, at 15j cents a dozen ? 

Ans. $11,625. 

7. How much will a man spend in a year, if he spend 12-J^ 
cents a day ? 

8. What will 55 yards of broadcloth cost, at $3.87^ per 
yard? 
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DIVISION OF FEDERAIi MONEY. 

RULE. 

Write the numbers, and point the quotient as in Division of 
Decimals, 

EXAMPLES. 

Art. 98. — 1. Bought 8 bushels of wheat for $1'7.92. How 
much was it per bushel ? Ans. $2.24. 

2. Bought 9 pounds of tea for $3.37^. What was it per 
pound ? Operatim. 

9 )3.375 

.375 Ans. 

3. Bought tea to the amount of $3.37-}^, at 37^ cents per lb. 
What quantity did I buy ? Ans, 9 lbs. 

4. Bought 14 J bushels of com for $21.75. How much was 
it per bushel? Ans, $1.50. 

5. If a man pay $38,437^ for 20^ casks of lime, how much 
was it per cask ? -^tw. $1,871. 

6. Bought 6 yoke of oxen for $450. What was paid for 
each ox? - Ans. $37.60. 



SUPPLEMENT 

TO DECIMAL FRACTIONS AND FEDERAL MONEY. 

Art. 99. — 1. Purchased 49.5 pounds of butter of A., at 
12j cents per pound; 37.51 pounds of B., at 18f cents per 
pound ; 155.05 pounds of C, at 20 cents per pound. How 
many pounds did I buy, and what was the cost of the whole ? 

^ ($44.23+. > 
• ( 242.06 pounds. 

2. When butter is worth 18 cents 4 miUs per pound, how 
many pounds can be bought for $671.60 ? 

Ans. 3650 pounds. 

3. At 9 mills per yard, how many yards of tape can be 
bought for 45 dollars, 81 cents, 9 mills ? Ans, 5091 yds. 

4. If 6091 yards of tape be worth $45,819, what is 1 yard 
worth ? Ans, 9 mills. 
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5. What will 629.21 feet of boards cost, at $20.18 per 
thousand ? 

6. What will 36 bushels 9 tenths of com amount to, at 1 
dollar 6 tenths per bushel ? Ana, $55.35. 

7. If com be worth 3 and 5 tenths as much as potatoes, 
which are worth 25 hundredths of a dollar per bushel, and rye 
5 tenths more than com, and wheat 2 and 4 tenths more than 
rye, what is the value of wheat? Ans. $3.15. 

8. Bought 4 cords of wood for $12.28 ; 16 pounds of beef 
for $1.25. How much do I pay for the whole, and how much 
more for the wood than for the beef? 

9. Bought 28 bushels of potatoes, at 28 cents a bushel ; 45^ 
bushels of apples at $1.12^ per bushel. How much did the 
whole cost, and how much more did the apples cost than the 
potatoes? . j $59.027 J whole cost. 

^^' I $43.347i^dijBFerence. 



BILLS OF PARCELS. 

Artt lOOf — ^It is customary for the merchant, when he de- 
livers goods, to give also a bUl of the articles, and their prices, 
with the amount cast up. Such bills are called Bills of Par- 
cels. 



Concord, May 18, 1837. 
Mr. John Worthy, ^^^ ^ p^^^^ Trustrum, 



5^ bushels of oats, at $0.63 per bushel $3,465 

12| bashels of wheat, at $1.50 per bushel 18.750 

7} cords of wood, at $3.46 per cord ..26.875 

Received PaymerU^ $48,090 

Peteb Xbustrum. 



Mr. Beni. Savage. g^^ ^ ,^^^ j.^^^ 

124 yards of broadcloth, at $3.87|^ per yard 

5| casks of nails, at $5.50 per cask 

112 pounds of iron, at 9^ cents per pound 

16 pounds of steel, at 18 cents per pound. • 

25 pounds of lead, at 9| cents per pound 

1 hogshead of sugar, (8^ cwt.) at $9.24 per cwt 

2^ boxes of glass, at $7.50 per box 

$191,810 
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OOMFOUND NUMBERS. 

Art« 101 • — All preceding numbers have been simple ; that 
is, numbers whose sum may be expressed by a certain number 
of units of one and the same kind, as 256. By reference to 
Notation, it will be seen, that this expression is 2 himdreds, 5 
tens, and 6 units, which, instead of being written separately, 
are expressed as two hundred and fifty-six units, which are 
said to be of the same denomination. But if a man have 10 
pounds and 2 shillings, he cannot add them so as to make 
12 pounds, nor 12 shillings, but they must be expressed sepa- 
rately. So if a man travel 3 miles and 25 rods, the sum is 
neither 28 miles, nor 28 rods ; but they must, in hke manner, 
be expressed, the miles and the rods each by themselves. So' 
of feet and inches, barrels, quarts, and pints. These are called 
diflferent denominations. Hence, compound numbers are those 
which treat of quantities consisting of different denominations. 

TABLES OF COMPOUND NUMBERS. 

MONEY. 

Artt 102 • — Federal Money. 

10 mills msSae 1 cent, ct. 

10 cents " 1 dime, d. 

10 dimes ** 1 dollar, dol. 

10 dollars " 1 eagle, e. 

The above denominations of Federal Money are authorized by the 
laws of the United States ; but, in the transaction of business in IS&w 
England, we seldom hear any of them named but dollars and cents. 

^ A coin is a piece of money stamped, and having legal value. The 
coins of the United States are, three of gold ; the eagle, half-eagle, 
and quarter-eagle ; five of silver, the dollar, half-dollar, quarter -dollar, 
dime, and half-dime ; and two of copper, the cent and half-cent. Of the 
small foreign coins current in the United States, the most common are 
the New England four-pence-hcUfpenny, or New York sixpence, worth 
6i cents ; and the New England ninepence, or New York shilling, worth 
12^ cents. The value of the several denominations of English money is 
different in different places. A dollar 'is reckoned at 4s. 6(i in England *, 
5«. in Canada ; 6«. in New England, Virginia, and Kentucky ; 8s. in New 
York, Ohio, and North Carolina ; 7s. 6dl in Pennsylvania, New Jersey, 
Delaware, and Maryland ; and 4s. 8(i in South Carolina and Georgia.*^ 

•Art. 103t — English Money, 

4 farthings, grs.,make 1 penny, d 

12 pence ** 1 shilling, s. 

20 shillings ** 1 pound, /. or £. 



n 
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Art. IM.—Time. 
Time is the measure of duratioii w eziBtence. 

60 seconds, «., make 1 minute, m. 

60 minutes " ~ 1 hour, /L 

24 hours " 1 day» ^ 

7 days " 1 week, w. 

866i days, or 365 d 6 A^ or 52 kf., make 1 year, yr, 

''The year is commonly divided into 12 mcxithB, as in the following 
table, called calendar months : 
Months. Days. M. D. ML D. Bf. D. 

10 October, 81 

11 November, 80 

12 December, 81 



1 January, 


31 


4 April, 


80 


2 February, 


28 


5 May, 


31 


8 March, 


81 


6 June, 


80 



7 July, 31 

8 August) 81 

9 September, 80 



Another day is added to February every fourth year, making 29 davB 
in that month, and 366 in the year. Such years are called Bissextile, 
CM" Leap Year. To know whether any year is a common or leap year, 
divide it by 4 ; if nothing remain, it is leap year ; but if 1, 2, or 8 
remain, it is 1st, 2d, or 8d after leap year. The number of days in the 
several months may be called to mind by the following verse : 

Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one, 
Excepting February alone, 
Which hath twenty-eight, nay more, 
Hath twenty-nine one year in four. 

The true solar year consists of 365 days, 6h. 48m. 67«., or nearly 365^ 
days. A common year is 366 days, and one day is added in leap year to 
make up the loss of ^ of a day in each of the preceding years. This 
method of reckoning was ordered by Julius CsBsar, 40 years before the 
birth of Christ, and is called the Julian Account, or Ola Style. But, as 
the true year fi&Us 11m. 3«. short of 365^ days, the addition of a day 
every fourth year was too much by 44m. 12a. Tins amounted to one day 
in al)out 130 years. To correct this error. Pope Gregory, in 1682, 
ordered that 10 days should be struck out of the odendar, by calling the 
6th of October the 16th ; and to prevent its recurrence, he ordered that 
each succeeding century divisible by 4, as 16 hundred, 20 hundred, and 
24 himdred, should be leap years, but that the centuries not divisible by 
4, as 17 himdred, 18 hundred and 19 hundred, should be common years. 
This reckoning is called the Gregorian, or New Styla The New Style 
differs now 12 days from the Old Style. " 

Art, lOS.—Troy Weight. 

Troy weight is used in weighing gold, silver, platina, diamonds, and 
other precious stones. The standard Troy pound of the United States, is 
the weight of 22.794377 cubic inches of distilled water, weighed in air. 

24 grains, grs^ make 1 pennyweight^ pwt. 

20 pennyweights " 1 ounce, oz. 

12 ounces " 1 pound lb» 
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Art* 106* — Apothecaries^ Weight. 

This weight iei used only by apothecaries and physicians in compoimd- 
iDg medicines. 

20 grains, gn. make 1 scruple, 3. 

8 scruples " 1 dram, 3. 

8 drams ** 1 ounce J. 

12 ounces ** 1 pound, &. 

** The original standard of all our weights was a com of wheat taken 
from the middle of the ear, and weU dned. These were called grains, 
and 82 of them made (me pennyweight But it was afterwards 
thought sufficient to divide this same pennyweight into 24 equal parts, 
still calling the parts grains, and these are the basis of the table of Troy 
weight) by which are weighed gold, silver, and jewelry. Apothecaries' 
weight is the same as Troy weight, only having different divisions 
between grains and ounces. Apothecaries make use of this weight in 
compounding their medicines, but they buy and sell their drugs by 
Avourdupois weight. In buying and selling coarse and drossy articles, it 
became customary to allow a greater weight than that used for small and 
precious articles, and this custom at length established Avoirdupois, or 
common weighty by which all articles are weighed, with the following 
exceptions. Avoirdupois weight is about one-sixth part more than Troy 
weight, — ^the former being 7000 grains, and the latter 5750 grains. In 
buymg and selling by the hundred weight, 28 pounds have been called a 
quarter, 112 pounds a cwt, ; but this practice of grossing, as it is called, 
18 now pretty generally laid aside, and 25 pounds are considered a 
quarter, and 4 quarters (100 pounds) a himdrea weight." 

Art* 107 • — Avoirdupois, or Common Weight. 

This weight is used in weighing most kinds of merchandise, and all 
metals, except silver and gold. 

16 drams make 1 ounce, wt. 

16 ounces ** 1 pound, Ih. 

28 pounds " .1 quarter, qr. 

4 quarters, ** 1 hundred, cwt. 

20 hundred, ** 1 ton, ton. 



MEASUREa 

Art* 108* — Linear Measure. 

This measure is used in measuring distances, lengths, breadths, heighths, 
and depths. 

8 barleycorns, ^r., make 1 inch, in. 

12 inches « 1 foot, ft. 

8 feet « 1 yard, yd. 

6i yards, or 16i feet> *• Irod, orpole, rd. 

40 rods <* 1 furlong, fur. 
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8 fiirloDgB make 1 mile, mi. 

8 miles ** 1 league, lecL 

69 i miles ** 1 degree, deg. 

860 degrees ** 1 circle of the eaxth. 

Vinrinches « 1 link, Ik. 

25 links « 1 rod, rd. 

4 rods, or 100 11 ** 1 dudn, eha. 

80 chains ** 1 mile, mi. 

** The original standard of English Long Measure, was a barleycorn 
taken from the middle of the ear, and well dried Three of these in 
length were called an inch, and then the others as in the table. Long 
Measure is employed for denoting the distance of places, and for measur- 
ing where length only is concerned. When measure is applied to sur- 
&ce where both length and breadth are concerned, it is called Square 
Measure. A square inch is a square measuring an inch on every side. 
The table of Square Measure is made from that of Long Measure, by 
multiplying the several numbers of the latter into themselves. Thus, 12 
inches are a foot in length ; a square foot, then, is a square which meas- 
ures 1 foot, or 12 inches on every side, and contains 12Xl2a»144 square 
inches. Three feet in length make a yard. A square yard is a square 
measuring 3 feet on each side ; but such a square contains 
(see figure) nine (3X3"»»9) square feet; and when we say 
that a surface contains so many square feet, or square yards, 
we mean that the surface is equal to such a number of 
squares, meaning a foot, or a yard, on each side.'' 



Art. 109i — Cloth Measure. 

This meajBiure is used for measuring doth, and other goods whidi are 
sold by the yard or eU. 

2i inches make 1 nail, no. 

4 nails " 1 quMier, gr. 

4 quarters ** 1 yard, yd. 

8 quarters « 1 ell Flemish, E.FL 

5 quarters « 1 ell English, E. E. 

6 quarters " 1 ell French, E. Fr. 

87.2mche8 « 1 ell Scotch, E. S. 

Art. llOt — Square Measure. 

This measure is used in measuring all kinds of sur&ces, such as land, 
paving, flooring, plastering, and every thing which has length and 
breadth. 

Gunter's chain, used by surveyors in measuring land, also in measuF- 
ing distances, is 4 rods, or 66 feet in length, and is composed of 100 links. 

144 inches make 1 square foot, ft. 

9 feet " 1 square yard, yd. 

80^ yards ** 1 square rod, rd. 

272ifeet ** 1 square rod, rd. 

40 rods ** 1 rood, ro. 

4 roods ** 1 acre* acr. 

10 
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640 acres make 1 square mile, nU. 

10 square chains " 1 acre, (xcr. 

6400 chains ** 1 square mile, mi. 

Artt lilt — Solid, or Oubic Measure, 

Cubic Measure is used in measuring soUds, or any thing that has the 
dimensions, length, breadth, and thicknesa 

1728 inches make 1 foot, ft, 

27 feet " 7.1 yard, yd. 

40 feet of round timber, or ) ^^^^ _ , . ^^ 
50 feet of hewn timber, j •••••-• n, 

128 feet 1 cord, cor. 

A perch of stone is equal to 24| cubic feet, used by masons in meas- 
uring stone wall& A square of earth is equal to 216 cubic feet. 

Art. 112. — Wine Measure. 

Wine Measure is used in measuring wine and all spirituous liquors, ex- 
cept porter, ale, and beer. 

4 giUs make 1 pint^ pt 

2 pints ** 1 quarts qt. 

4 quarts ** 1 gallon, gcU. 

81 i gallons ** 1 barrel, bar. 

63 gallons ** 1 hogshead, hhd. 

2 hogsheads " 1 pipe, p. 

2 pipes " 1 tun, t 

Ob8.— Tbe wine galkm contains 331 cabic inches. 

The hogshead is used only in estimating the contents of cisterns, wells, 
or large bodies of water. The common gallon is 231 cubic inches. A 
gallon of milk, or malt liquor, is 282 cubic inches. 

''Four pounds of Troy Weight of wheat, gathered from the middle of 
the ear, and well dried, were called one gallon ; and this was the original 
standard of all English measures, both liquid and dry ; and this was the 
same as the present wine gallon. But, in time, it became customary to 
use a larger measure in semng cheap liquors ; and tiiis custom at length 
established the Beer Measure, which bears about the same proportion to 
Wine Measure that Avoirdupois does to Troy Weight. The Dry Measure 
was also made larger than the Wine Measure, and was at length estab- 
lished at about a mean between Wine and Beer Measure. The statute 
bushel for measuring coal, ashes, and lime, in Vermont, contains 88 
quarts, or 2568.6 cubic inches." 

Remarks. — When measure is applied to magnitudes which have len^^h, 
breadth, and thickness, it is called solid, or cubic measure. A solid inch 
is a body or block, having six sides, eadi of which is an inch square, and 
the numoer of inches in a solid foot is equal to the number of such blocks 
that would be required to make a pile a foot square and a foot high. Now 
it would require 144 blocks to cover a square foot one incli high. Hence 
to raise the pile 12 inches high would require 12 times 144—1728 blocks 
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or inches. Li like maimer it would require 9 solid blocks, a foot each way, 
to cover a square yard to the height of one foot, and 8 times 9—27, to 
raise it 3 feet, or make one solid yard. A cord of wood is sometimes 
called 8 feet In this case, four feet in length, four in breadth, and one 
in height»»>^6 BoUd feet ; or 8 feet in length, 4 in breadth, and 6 inches in 
height, a foot ; that is, | of a cord is called one foot, |, two feet, etc. In 
measuring lands, roads, etc., the distances are usually taken in chains and 
links. In ordinary business, feet and inches are the most common meas- 
ured. By forty feet of round timber, in the table of solid measure, is 
meant so much round timber as will make forty feet after it is squared. 

irU IlSt— -4fe, or Beer Measure, 

This measure is used in measuring porter, ale, beer, milk, and water. 

2 pints, |>^«. make 1 quart, qt 

4 quarts ** 1 gallon, aal. 

86 gallons ** ....1 barrel, beat, 

64 gallons " 1 hogshead, hhd. 

2 hogsheads ** 1 butt, huti, 

2 butts ** 1 tun, twn, 

088.-1116 ale gallon contaJiis SS82 cable or Kdid inches. 

Art. lilt — Dry Measure, 

This measure is used in measuring grain, fruit, seeds, roots, salt, sand, 
oysters, coal, etc 

2 pints, ^^«. make..... t 1 quart, gU 

• 4 quarts " 1 gallon, gal. 



8 quarts " 1 peck, pk. 

4 n^ks ** 1 Dushel, tm, 

8 Bushels " 1 quarter, qr. 



;ks ** 1 Dushel, 

_ .shels " 1 quarter^ ^.. 

4 quarters. '* 1 dialdron, ch, 

Obs.— A galloQ dry- measure contains 968^ cubic inches. 

A Winchester bushel is 18^ inches in diameter, 8 inches deep, and cc»i- 
tains 2150f cubic inches. The coal bushel must be 19^ inches in diame- 
ter ; and 36 bushels, heaped up, make a London chaldron of coal, the 
weight of which is 3166 Ids. Avoirdupois. 

Art. \\i% — Circular Measure, 

Circular Measure is used for measuring circles, latitude and longitude, 
and in computing the revolution of the earth and other planets round the 
sun. 

60 seconds, " make 1 minute, ' 

60 minutes " 1 degree, ® 

80 degrees ** 1 sign, & 

12 signs, or 360** • 1 circle. 

" Every circle, without regard to its size, is supposed to be divided into 
860 equal parts, called degrees, and these again to be subdivided into 
minutes and seconds ; so tlmt the absolute quantity expressed by any of 
these denamioaticHis must always depend up(m the size of the circle. A 
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degree on the circumference of a circle, whose radius or semidiameter is 
68 miles, is one mile ; if the radius is 58 rods, the length of the degree is 
one rod. In this measure are reckoned latitude, longitude, and the 
planetary motions." 

Artt 116« — Miscellaneous. 

12 units, or things, make 1 dozen, doz. 

12 dozen ** 1 gross, ^o, 

12 gross, or 144 doz. ** 1 greatgroes, 0,gro 

20 things "■ 1 score. 

24 sheets of paper ^ 1 quire, 

20 quires ** 1 reanu 

112 pounds " 1 quintaL 

6 points ** 1 fine. ^ 

12 lines ** 1 inch. 

4 indies " 1 hand. 

6 feet " 1 £Eithom. 

Obb. — Points and lines are i4>pl{ed to measaring pendolmns of docks; handsi to 
measuring borees ; flithoms, to measuring depths of the aea. 

Books, 

When a sheet is folded into two leaves, it is called Folio. 

When folded into 4 leaves, it is called Quarta 

When folded into 8 leaves, it is called Octavo. 

When folded into 12 leaves, it is called Duodecimo, or 12mo. 

When folded into 18 leaves, it is called IStho. 

When folded into 24, it is called 24mo. 

When folded into 48, it is called 48mo. 

A gallon of train oil weighs '7^ poimds. 

A stone of butcher's meat weighs 8 ** 

A gallon of molasses " 11 ** 

A stone of iron ** 14 ** 

A firkin of butter « 56 «« 

A fother of lead ** 19^ cwt. 

A barrel of flour ** 196 pounds. 

A « of pork or beef « ."200 « 

A « of soap « 256 « 

A quintal of fish ** 112 ** 



REDUCTION. 

Art* 117* — ^Reduction is the changing of numbers from one 
denomination to another, without altering their value. 

1. In £6 Ys. 8c?. 2qrs,, how many farthings ? 

QiTXBTioHs.— 1. What is Beducttan ? SL By wliai nomben do 70a multip^ in IBs* 
ample Ist? and why? 



1632 
4 



REDUCTION. 113 

Operation, It is plain, that if in one pound 

£6 7«. 8c^. 2^r«. there are 20«., in 6 pounds there 

20 are 6 times as many, or 1208. ; 

"Y2Y and in £6 7«. there are 127«. 

12 Again, if in one shilUng there are 

12ci?., in 127*. there are 127 times 
12, which, with the %d, added, 
equals 15d2e^. Lastly, it is evi- 
6130gr«. Ana, ^ent that, if in 1 penny there are 

4 farthings, in 1532c^. there are 4 times the number of far- 
things, or 6130, the 2qr8, in the given question being added. 
Hence it appears, that in any given number of pounds there 
are 20 times as many shillings as poimds, 12 times as many 
pence as shillings, and 4 times as many farthings as pence. 
This process is called Reduction Descending, because higher 
denominations are brought into lower. 

2. In 6130 farthings, how many pounds? 

Operation, It will be seen that this question 

4)6130 is the reverse of the former ; and 

12)1532 2qr8» ^ ^ farthings are equal to 1 penny, 

9 1 n \i9l7 Rd ^ ^^ number of pence in 6130gr«. 

' ^ ' ' will equal the number of times it 

£6 7«. 8c?. 2qr8, Am, contains 4, or U^2d, and 2,qr8. 
over. Again, as \2d. are equal to 1 shilling, so in 1532(i?. the 
number of shillings wiU equal the number of times it contains 
12, or 127«. and %d, over. Lastly, since 20*. is equal to 1 
pound, 127*. must equal 6 pounds and 7*., because 20 is con- 
tamed in 127«. 6 times, and 7*. over. It is always to be re- 
membered, that the remainder is of the same denomination as 
the dividend, whatever may be .the divisor. This latter pro- 
cess is called Reduction Ascending, because lower denominations 
are brought into higher. By these examples, it appears that 
Reduction Ascending and Descending mutually prove each 
other. From the preceding operations we derive the following 
Rules : 



Art. 118. 

Reduction Descending,- 

RULE. 

Multiply the highest denomino' 
tion given by that number which 
expresses how many it takes of the 



10* 



Art. 119. 

Reduction Ascending, 

RULE. 

Divide the denomination given 
by that number which expresses 
haurmany of that denomimUion U 
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EXAMPLES IN REDUCTION. 



next lower to make one of the 
higher, observing to add the next 
lower denomination to the product. 
Multiply pounds by what makes a 
pound; shillings oy what makes 
a shUliTiff, and so on, until you 
have reduced it to the denomvna^ 
tion sought in the question. 



Uikes to make one of the next high- 
er. Divide farthings by as many 
farthings as it tc£es to make a 
penny; pence by as many pence 
as it takes to make a shilling, and 
so on, until you have reduced it to 
the denomination required. 



English Money, 



EXAMPLES. 



3. In 624 pounds, how many 
farthings ? 

6. If 6 shillings make a dollar, 
how many dollars in £780 18s. ? 

7. How many pence in j&24 
16s. 11(2.? 

9. How many guineas, 28s. 
each, in £49 ? 



EXABfPLES. 

4. In 699040 farthings, how 
many pounds ? 

6. In 2603 dollars, how many 
pounds and shillings 7 

8. How many pounds in 6963 
pence? 

10. How many pounds in 36 
guineas? 



Troy Weight, 
11. In 18 lbs. 11 oz. 6pwt. 18i 12. In 109122 grains, how 



grs., how many grains ? 

13. Bought jewelry weighing 
1 lb. 10 oz. 16 pwt. 20 grains. 
Paid $0.04 per gniin. What did , what was the weight ? 
I pay? 



many pounds ? 

14. If I pay $437.60 for jew- 
elry, at the rate of $0.04 per grain, 



Avoirdupois Weight, 



16. In 6 tons, 16 cwt^ 3 qrs. 
12 lbs. 14 oz. 10 drs., how many 
drams? 

17. What will be the cost of 



pound ? 

19. What must I pay for 20 
tons, 18 cwt. of hay, at the rate 
of 6 cts. per pound ? 



16. Reduce 3360762 drs. to 
tons. 

18. Bought lead to the amount 



40 tons of lead, at $0.12 per ,of $10762, at $0.12 per pound. 



What was the weight ? 

20. How much hay can be 
bought for $234.08, at 6 cts. per 
pound ? 



ApothJtcaries* Weight, 



21. Reduce 6Hj lOj 73 23 16 
grs. to grains. 

23. Reduce 21ib 11$ 33 13 13 
grs. to grains. 



22. In 39836 grains, how many 
pounds ? 

24. In 126463 grains, how 
many pounds ? 



QDB8TIONB.— 3. What is the prooeas called? 4. By what numbers do you divide 
in question 3? and why? 5. What is this process called? 0. What is the rule for 
Beduction Ascending ? 7. For Bedyction Descending ? 
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Lofog Measure, 



25. Reduce 640 degrees to 
feet 

To rednce degrees to statute 
miles, multiply first by 69, and 
for the ^ in the multiplier take \ 
of the multiplicand. Thus: 
2)640 degrees. 
691 



6760 
3840 
320 



44480 miles. 

27. How many barleycorns 
will reach across the Indian 
Ocean, it being 45 degrees ? 

29. A teamster, after travelling 
20 miles, met a man who ofiered 
him as many 5 cent pieces for his 
load, as his larger wheel had turn- 
ed round times since he com- 
menced his journey, the wheel 
being 20 feet in circumference. 
How much did he get for his 
load? 

31. How many barleycorns 
will reach round the globe, it 
being 360 degrees ? 



26. In 234854400 feet, how 
many degrees ? 

To divide by 164, first reduce 
16| to halves, and me dividend al- 
so to halves. Thus, 16^=33 half 
feet ; and 234854400=469708800 
half fe^t, which, divided by 33, 
gives 142338 rods. 



28. How many degrees 
594475200 barleycorns? 



in 



30. If a teamster receive for 
his load |^264.00, being paid 5 
cents for each revolution of the 
larger wagon- wheel, the circum- 
ference l^ing 20 feet, how far 
had he travelled ? 



32. In 4755801600 barley- 
corns, how many degrees ? 



Zand, or Square MeoMire, 



33. If in a county there are 
1200 square miles, how many 
square rods are there in this 
county ? 

35. How many square inches 
in 430 square acres ? 



34. How many square miles 
in 122880000 square rods ? 



36. In 2697235200 square inch- 
es, how many square acres ? 



Solid, or Cubic Measure, 



37. How many solid inches in 
10 cords of wood ? 

39. In 40 cords, how many 
cord feet ? 

41. How many solid inches in 
a pile of timber containing 54 
tons? 



38. Reduce 2211840 solid inch- 
es to cords. 

40. In 320 cord feet, how many 
cords ? 

42. In 3732480 solid inches of 
round timber, how many tons ? 
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Oioth JkTeasure, 



48. Reduce 6324 yds. 3 qrs. 
3 na. to nails. 

45. What will 54 yds. 3 qrs. 
na. of cloth cost, at 12| cts. an 
inch? 



44. How many yards in 101 199 
nails? 

46. If I buy cloth to the amount 
of 1^246.37^, at the rate of 12J 
cts. per inch, how many yards do 
I buy? 



TTtfn^ Measure. 



47. In 5 tuns, how many 
quarts ? 

49. What will be the cost of 
8 hhds. of wine, at ((0.05 per 
pint? 



48. In 5040 quarts, how many 
tuns ? 

50. How much wine can be 
bought for $201.60, at ^ cents 
per pint ? 



Ale, or Beer Measure. 



51. What will 40 hhds. of beer 
cost, at ((0.02 per pint 7 



52. How much beer can be 
bought for $345.60, at 2 cents 
per pint 7 



53. Reduce 8 ch. 10 bush. 3 
pks. 7 qts. 1 pt. to pints. 

55. How many pints in 30 
bushels ? 



Dry Measure, 

54. In 19135 pints, how many 
chaldrons ? 

56. In 1920 pints, how many 
bushels ? 



Circular Measure. 



57. In 6 s. 28 deg. 10 m. 8 sec, 
how many seconds ? 

59. Reduce 7 s. 21° 30' 29" 
to seconds. 



58. Reduce 749408 seconds to 
signs. ' 

60. In 833429 seconds, how 
many signs ? 



Time. 



61. How many minutes in 10 
yrs. 30 da. 18 hrs. 45 m. ? 

63. How many seconds from 
May 1, 1830, to April 12, 1837, 
inclusive ? 

65. Alexander the Great as- 
cended the throne 332 years be- 
fore the Christian era. How 
many minutes from that period to 
1837? 



62. In 5303925 minutes, how 
many years ? 

64. In 219326400 seconds, how 
many years ? 

66. In 1140807240 minutes, 
how many years ? 



^ * 
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SUPPLEMENT TO REDUCTION OF TmOLE NTTMBEM: 

Art* 120* — 1. How many dollars in £480 189. ? 

Ans. tl603. 

2. In £332 16«. 8d» how many ninepences? 

Ans. 8875 and 5d, 

3. How many times will a regular clock strike in 400 years ? 

Ans. 22776000. 

4. A man sol^ four trees standing in the forest, measuring 
as follows : 6 tons, 6 tons, 4^ tons, 3 tons, at 12^ cts. per foot. 
What was their value ? Ans. $92.60. 

5. A man buys 20 tons of hay, at 45 cts. per cwt. He 
pa3rs a man 62-^ cts. a day for himself, and 50 cts. for his team. 
It takes him 6 days to cart it. How much does the hay cost 
him? Ans. $186.75. 

6. How many plank one foot wide will it take to cover a 
bridge 60 rods in length, and 2 rods wide, and what will it 
cost, at 20 cts. per hundred feet ? A i ^^^ plank. 

' ( $65.34 cost. 

7. If a boy be paid for wheeling a bushel of apples over 
said bridge 1 mill for every revolution of the wheel, which is 5 
feet in circumference, how much does he receive ? 

Ans. 19 cts. 8 m. 

8. What will 2 tons of molasses amount to, at 6^ cents a 
pint? Ans. $252. 

9. A Vermonter, being in Boston, 80 miles from home, sold 
his dog and returned. At 6 o'clock the following night, the 
dog left his new master, and at 6 o'clock the next morning 
stood at the door of his former master. How many steps did 
he take of 8 inches each ? 

10. What will the plastering of a room, 15 feet square, the 
walls 9 feet high, amount to at 23 cents a square yard, deduct- 
ing for 2 doors, 7 feet by 3, and 2 windows, 5 feet by 3 ? 

Ans. $17.71. 

11. How much time would a person lose in 20 years, by 
lying in bed half an hour later every day than he ought ? 

Ans. 152 days, 4 hours, 30 minutes. 

12. How many cords of wood would a man draw in 6 weeks, 
drawing 4 loads a day, and 6^ cord feet at a load ? 

Ans. 117 cords, 

13. A merchant failing in trade, owes A. £16 Is. 9d. ; 
B. £69 lis. 6d.; C. £102 16s. lid.; D. £41 19s. lOd,; 
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E. £139 lis, bd. His whole estate is valued at £300. How 
much does he owe more than he is worth ? 

Ans. £69 13«. bd. 

14. How many shingles will cover the roof of a factory 100 
feet in length, one side of the roof being 40 feet in width, if 4 
shingles in width cover 2 feet in length, and 2 courses make a 
foot? Ans. 32,000. 

15. How many boxes, each 12 lbs., can be filled from a 
hogshead of sugar containing 7i cwt. ? Ans, 70. 

16. In 46 bales of cloth, each containing 24 pieces, and each 
piece 42 ells Flemish, how many yards ? 

Am. 34,776 yards. 

17. The sun travels through 6 signs of the zodiac in half a 
year. How many degrees, minutes, and seconds ? 

Ans. 180 deg., 10,800 m., 648,000 sec. 

18. How many English crowns, at 6s. 8c?. each, in 10 Eng- 
lish guineas, at 28s. each, and 24 pistoles, at 22s. each ? 

An^. 121c. Is. 4c?. 

19. The forward wheels of a wagon are 14^ feet in circum- 
ference, and the hind wheels 15f feet. How many more "times 
will the forward wheels turn round than the hind wheels, in 
running from Concord to Boston, the distance being 60 miles ? 

-4ns. 1734, rejecting fractions. 



REDUCTIOHr OF FRACTIOHTS. 

Art. 121 • — 1. Reduce ^|^ of a pound to the fraction of a 
penny. 

We have seen that integers of a higher denomination are 
brought into integers of lower, by multiplication, (see Art. 
117 5 and also that fractions are multiplied either by multi- 
plying the 'numerator, or dividing the denominator. (See Art. 
67.) Pounds are reduced to shillings by multiplying by 20, 
and shillings to pence by multiplying by 12. Therefore^ to 
reduce -^^ of a 'pound to the fraction of a penny, multiply the 
fraction by 20 and 12, thus: 

Or thus : 

1 

^X20xl2=f|^=f -4ws. 6 U tU 



6 



n 5 

n 

5=f Ans, 
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As the numerator of the fraction i& to be multiplied, place 
it with its multipliers on the right of the line, and 288, the 
divisor, on the left. Cross 288 and 12, and write 24 in the 
place of the larger number; 4 is contained in 20 five times, 
and in 24 six times. The answer, then, is 5 divided by 6, or 
|-, in the lowest terms of the fraction. 

Obs. — It will be seen, that the only difference between reducing 1 pound 
to pence, and ^^^ of a pound, is, that in the latter case the multiplicand 
is a number divided ; consequently, having multiplied the numerator as 
we should a whole number, we divide the product by the denominator. 
To divide the product is the same as to divide the multiplicand. 

Art. 122* — ^To change fractions of a higher denomination 
into fractions <^ a lower denomination, we have the following 

RULE. 

Multiply the numerator of the Jraction, or divide the denom- 
inator by all the denominations hetioeen it and that denomination 
into which it is to be reduced, including the lower denomination, 

EXAMPLES. 

1. Reduce ^^ of a pound to the fraction of a penny. 

Ans. J. 

2. Reduce y^g^y of a poimd to the fraction of a farthing. 

Ans. \, 

3. What part of a pound is ^-J-j- cwt. ? Ans. ^, 

4. Reduce ^ of a yard to the fraction of a nail. Ans, \. 
6. Reduce x^j^ of a poimd to the fraction of a farthing. 

Art. 123i — It has been shown (see Art. 117) that Reduc- 
tion Ascending is the reverse of Reduc- 

Operation, . tion Descending, and also, (Art. 68,) 

I that a fraction is divided, either by di- 

*^ viding its numerator or multiplying its 

^* denominator. Farthings are reduced to 

^ pence by dividing by 4, and pence to 



2 



l=^^rw. shillings by dividing by 12; shillings to 
pounds by dividing by 20. Therefore — 
To reduce \ of a farthing to the fraction of a pound, divide 
the fraction by 4, 12, and 20. 

1. What part of a pound is <J of a farthing ? 
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» 

Operations, 

Or thus : 2 
1X4X12X20=1^ 4 

12 
20 



1920 



■^ = 19 26 -^**** 



Artt 124. — ^To change fractions of lower, into fractions of 
higher denominations, we have, then, this 

RULE. 

Multiply the denominator of the fractum hy all the denomi- 
nations between it and that into which it is to he reduced, and 
Vfrite the product under the numerator of the given frojction, 

2. Reduce f of a penny to the fraction of a pound. 



Operations, 

Or thus: 6 

ixl2x20=TTro=5W- II 

4 10 



288 



$ 



1 =Tb ^'^' 



As the denominator of the fraction is to be multipHed for a 
divisor, place it with its multipliers on the left of the line. 
Then, by cancelling, 6 on the right of the line, and 20 on the 
left, equal -J : therefore cross 6 and 20, and write 4 on the 
left. Multiply the remaining numbers on the left together, for 
a divisor. We have, then, the answer in the lowest terms of 
the fraction, ^-J^. 

8. Reduce |^ of a penny to the fraction of a pound. 

Ans, £>TiYS' 

4. Reduce |- of a farthing to the fraction of a pound. 

5. What part of a cwt. is f of a pound ? Ans. j^. 

6. Reduce f of a nail to the fraction of a yard. Ans, ^, 



QuESTioN.-^l. What would be your multiplien in reducing the fraction at^ pound 
to the fraction of a penny? 
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RfiDUCTIOH ASCENDIIVG AND DESCEHDIHG. 



EXAMPLES. 



DBSCENDINO. 



Art. 125* — 1. Reduce y^ 
of a pound to the fraction of a 
farthing. 

3. Reduce ^f^ of a pound to 
the fraction of a penny. 

5. Redace j/f7 of a guinea to 
the fraction of a penny. 

7. Reduce 4 of a guinea to the 
fraction of a pound. 

4 
l£ 



Guinea 1 
6 S.M 



4=1^ Ans, 

9. Reduce ^^ of a guinea to 
the fraction of a penny. 

11. Reduce -^^ of a shilling to 
the fraction of a farthing. 

13. Reduce j^ of a pound 
Troy to the fraction of an ounce. 

15. Reduce -^^^ of a hhd. of 
wine to the fraction of a quart. 

17. What fraction of a rod is 
ij^jj of an acre ? 

19. Reduce j^^ of a mile to 
the fraction of a rod. 

21. Reduce Tsvm ^^ * degree 
to the fraction of a foot. 

23. Reduce jys ^^ ^ hushel to 
the fraction of a gilL 

25. Reduce gj^gj of a tun to 
the fraction of a gill. « 

27. Reduce A^ of ^ of 4 pounds 
to the fraction of a penny. 

29. ^V ^^ ^ pound is I of what 
fraction of 7 guineas ? 

^ of a pound is -^ of what 
fraction of 7 guineas ? 

^ of a pound is ^ of ^ of how 
many guineas 7 



ASCBNDINa. 

Art. 126.— 2. Reduce | of 
a farthing to the fraction of a 
pound. 

4. Reduce } of a penny to the 
fraction of a pound. 

6. Reduce | of a penny to the 
fraction of a guinea. 

8. What fraction of a guinea 
is I of a pound ? 

4 

tt8. 4 

1 guinea. 



£ 1 



4=^ Ans, 



11 



10. What part of a guinea is 
•fj of a penny ? 

12. What part of a shilling is 
i of a farthing ? 

14. What part of a pound Troy 
is f of an ounce ? 

16. What fraction of a hhd. is 
fl of a quart ? 

18. What fraction of an acre is 
xflyofarod? 

20. Reduce yf^ of a rod to the 
fraction of a mile. 

22. Reduce f of a foot to the 
fraction of a degree. 

24. Reduce X of a gill to the 
fraction of a bu&uiel. 

26. Reduce ^ of a gill to th^ 
fraction of a tun. 

28. ^^ of a penny is -j^ of | 
of how many pounds ? 

^ of 1 penny is -^ of what 
fraction of 4 pounds ? 

•^^jf of a penny is | of what frac- 
tion of 4 pounds ? 

30. Reduce ^of^ofJ guin- 
eas to the fraction oi a poundf 
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31. Reduce i^it^v ^^ ^ week 
to the fraction of a second. 

33. Reduce r^jinr ^^^ 7^^ ^^ 
the fraction of an hour. 



32. Reduce f of a second to 
the fraction of a week. 

34. Reduce ^ of an hour to the 
fraction of a year. 



Comparison of Numbers wnd Quantities, 

Artt 127« — ^We compare quantities and numbers, to as- 
certain what part the one is of the other. 

Thmgs compared must be of the same kind, or those prop- 
erties compared must be alike. We do not compare rods with 
hours, nor minutes with days, but rods with rods, and minutes 
with minutes. (See Art. 166.) 

The terms quotient, ratio, value of the fraction, each ex- 
presses what part the dividend is of the divisor. 

What is the quotient of 6 divided by 3 ? 

What is the ratio of 6 to 3 ? 

What is the value of the fraction ^ ? 

What is one-third of 6 ? 

How many times greater than 3 is 6 ? 

What part of 3 is 6 ? 

The answer to each question is the same, and obtained by 
the same process. The quotient expresses what part the divi- 
dend is of the divisor. The quotient, with unity over it, ex- 
presses what part the divisor is of the dividend, f =f, and 
\r=.\. That is, 6 is twice as large as 3, and 3 is half as large 
as 6. The numerator of a fraction is the same part of the de- 
nominator, that the fraction is of unity. 



>Ans, 2. 



1. What part of 4is 3? 

A MM 



A7t;s, |. 



Ana, f . 
3. What part of 1 dollar is 1 
shilling? Ans, \, 

, 5. What part of 1 yard is 1 
quarter? Ans, j^. 



2. What part of 3 is 4? 



Ans, f. 



4. What part of £l is Is. ? 



Ans. ^. 



6. What part of 2 yards is 1 
quarter ? Ans, \, 



RULE 



If the numbers consist of different denominations, reduce them 
to the sam£, and write that number which the question requires 
to be a part, as the numerator of a fraction, and the other as a 
denominator. 
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7. What part of 2 yards and 2 
qrs. is 1 qr. ? 
yds. qra. 
2-f 2=10 qrs. Ans, yV 

9. What part of 8 dollars is 2 
dollars and 25 cts. 7 Ans. f^. 

1 1. When wood is worth 4 dol- 
lars a cord, what part of a cord 
can be purchased for 2 dollars ? 

Ans, 1=1. 

13. What part of 5^ is 3^ ? 

Ans, y\. 

14. What part of 7f is 6f ? 



Atis, 



44 



_ — X 

llf 2* 



8. What part of 2 yards and 2 
qrs. is 1 yard and 1 qr. ? 

yds. qra. 
1 + 1= 5 qra. > 4^, JL 

2+2=10 qrs. J ^'^ 

10. What part of 20 miles is 
8 mi. 6 furlongs ? Ans, ^. 

12. When com is worth f of a 
dollar a bushel, what part of a 
bushel can be bought for } of a 
dollar ? 

f"8 4~$2^3"6"* * • 
16. What part of 7s. 6d. is 
48. ^, 7 Ans, f 



For a fuller illustration of the subject, see Art. 129. 



To reduce JFVactions to integers of lower denominations, and the 

reverse. 



Art. 128.— 1. What is the 
value of f of a pound 7 

f of a pound reduced to the 
fraction of a shilling is |x20= 
4p- of a shilling — which, reduced 
to a mixed number, (Art. 69,) is 
13^5. The ^ of a shilling reduced 
to the fraction of a penny, is 
4X 12=4^=4rf. Hence, to re- 
duce fractions of one denomina- 
tion to integers of a lower, we 
have this 

RULE. 

Multiply the numerator of the 
given fraction by that number 
which expresses how many of the 
next lower denomination make 1 
of that denomination in which the 
fraction is given, and divide the 
product by the denominator of the 
fraction. If there be a remainder, 
proceed as before, untU it is re- 
duced to the lowest denomination. 
If there be still a remainder, place 
it at the right of the last answer. 



Art. 129.— 2. Reduce 13«. 
Ad, to the fraction of a pound. 

In jSl there are 240(^. 1 penny 
then is ^^ of a pound, and 160<2., 
the number of pence in \Zs. Ad., 
is \^i of a pound, or 160 times as 
much as 1 penny. Therefore, to 
reduce integers of lower, to frac- 
tions of a higher denomination, 
we have this 



RULE. 

Reduce the given numbers to 
the lowest denomination mentioned, 
for a numerator, and an integer 
of the denomination required to 
the same denomiruUion for a de- 
nominator, and they unll form the 
fraction required. 
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Obs. — Let question 2d be written upon the hlachhoardy in the follow- 
ing manner, and illustrated. 

Tea/iher. Express by writing upon the blackboard, what part of a pound 
is 18^ 

Scholar. 18^«. is — — of a pound, which equals -3-. 



20 



2?J- 



T. What kind of fractions are those you have written? 

8. Complex 

T. Remove the denominator of the numerator, and illustrate. 

40 40 
8, -3- "=" T~* ^^ multiply the denominator is the same as to divide 

the numerator, for, to multiply the divisor is the same as to divide the 

dividend 

T. Remove the denominator of the fraction, and illustrate. 

40 
iSL -^ -a }. To divide the numerator divides the fraction, for, to divide 

the dividend divides the quotient. 

Let other questions be written aziS illustrated in a similar manner. 



3. What is the value of | of a 
shilling ? 

Operation. 



2 $ 
1 

~2 
Or thus : 

6 j:? 3 



5 
If 3 

15=7i Ans. 



16 



.rsX ,— =— =7i Ans. 
2? 1 2 * 



4. Reduce Id. 2qrs. to the frac- 
tion of a shilling. 

Operation. 
Integer. d grs. 

U. 1 2 

12 4 



12 
_4 

48 



6)30(5 
48(8 Ans. 



Or, we may reduce the farthings 
to the fractions of a penny, and 
reduce the whole to an improper 
fraction. Thus : 

1$ 5 ' 
1 



vi=V. 



8 



o=|- Ans. 



Obs. — It will be recollected that it was said (Art. 59) that a mixed 
number is the quotient of a division, whose divisor was the denominator 
of the fraction. Consequently, example 10 is the quotient of a division 
whose divisor was 11. We have therefore only to multiply quotient and 
divisor together, or to reduce a mixed number to an improper fraction, 
and we have the fraction of a cwt., which we divide by 20, to reduce it 
to the fraction of a ton. Thus : — 



Questions. — 1. Rule for reducing fractioDS to integers of lower denominations? 
9. Rule for reducing integers of lower dencHuinations to a fraction of a higher ? 
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Operation. 

ewt qr. lbs. ok. dr. 
10 1 12 11 lO^j 

11 



11 
11 



m 

9 







If there should be no fraction in 
the question^ the lowest denomination 
may be reduced to a fraction of the 
higher. In example 12, the 86 min- 
utes may be reduced to the fraction 
of an hour; thus, ^=f. We then 
have 9 J hours, a mixed number. 



9=^ Ana, 



5. What is the value of | of a 
mile? 

7. What is the value of ^ of a 
degree ? 

9. What is the value of ^ of 
aton? 

11. What is the value of J of a 
month ? 

13. What is the value of 4 of a 
pound Troy ? 

16. What is the value of | of 
an acre? 

17. What is the value of } of a 
yard of cloth ? 

19. What is the value of f of a 
dollar in shillings ? 

21. What is the value of | of a 
ton? 

23. What is the value of } of a 
hogshead ? 



6. Reduce 6 furlongs, 26 po. 
11 ft. to the fraction of a mile. 

8. Reduce 8 mi. 6 fur. 20 po. 
to the fraction of a degree. 

10. Reduce 16 cwt. 1 qr. 12 lbs. 
11 oz. 10^ dr. to the fraction of 
a ton. 

12. Reduce 3 w. 1 da. 9 hr. 
36 m. to the fraction of a month. 

14. Reduce 8 oz. 11 pwt. 10^ 
grs. to the fraction of a pound. 

16. Reduce 3 roods, 13 rods, 90 
feet, 108 in. to the fraction of an 
acre. 

18. Reduce 3 qrs. 2 na. to the 
fraction of a yard. 

20. Reduce 4s. 6d, to the frac- 
tion of a dollar. 

22. Reduce 11 cwt. qr. 12 lbs. 
7 oz. 1} drs. to the fraction of a 
ton. 

24. Reduce 49 gals, to the 
fraction of a hogshead. 



Medtiction of Vulgar Fractions to Decimal, 

Art. 130* — 1. Reduce -J to a decimal fraction. 

In this example, -J being a proper fraction, the numerator 
will not contain the denominator ; but, by annexing a cipher, 
which reduces it to tenths, we can divide by the denominator. 
In 1 unit there are 10 tenths, but the example is one half of a 
unit ; therefore, one half of 10 tenths, which is 6 tenths, will 
be the answer. Hence the 

RULE. 

I. Annex a cipher, or ciphers, to the numerator, and divide hy 
the denominator, 

11* 
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II. If there be a remainder^ a cipher y or ciphers, may he an- 
nexed, and the process of division carried on until there be no 
remainder, or the quotient is sufficiently exa>ct. 

The decimal places in the quotient must he eqtuil to the num- 
ber of ciphers annexed to the numerator. 

If after division, the quotient doe§ not contain so many, sup- 
ply the deficiency by prefixing ciphers, 

2. Reduce 5. to a decimal fraction. Ans, .15. 

5. Reduce |-, ^, and f , to decimal fractions. 

Ans. .625, .126, .6. 
4. Reduce |-, f , f , ^, and ^, to decimal fractions. 

Ans. .876, .376, .75, .25, .6. 

6. Reduce ^ of |^ of f to a decimal fraction. 

Operation. 



t 


1 


% 


t 


4 


% 


4 


1.00 



.25 Ans. 

6. Reduce J of f of \, divided by f of f of \y to a decimal 
fraction. Ans. 2.25. 

7. Reduce ^ to a decimal fraction. Ans. .04. 

8. Reduce ^V% ^ * decimal fraction. Ans. ,632071+. 

Art* 131 • — To reduce a decimal fraction to a vulgar. 

RULE. 

Write down the given decimal, as a numerator, and for a de- 
nominator, write 1, ufith as many ciphers annexed as there are 
figures in the numerator, and then reduce the fraxition to its 
lowest terms. (See Art. 61.) 

1. Reduce .26 to a vulgar fraction. 

Operation. 



26 



25 

100 



\ Ans, 



QucsTioNS.— 1. Rule for reducing a ndgar fraction to a decimal f 2. How many 
decimal places must there be in the quotient? 3. If the quotient does not contain a 
Bufficient number of figures, what is to be done? 
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2. Reduce .125 to a vulgar fraction. 

3. Reduce .45 to a vulgar fraction. 

4. Reduce .24 to a vulgar fraction. 

5. Reduce .945 to a vulgar fraction. 



Ans. \. 
Ans. -fjf, 
Ans. 



6 



Ans. ^* 



01?- 



To reduce Integers of different denominations to a Decimal 
Fraction of a higher denomination, and the reverse. 



Operation. 



4 
12 



2.0 
4.600 



Art. 132. — 1. Reduce 4 
pence 2 farthings to the decimal 
of a shilling. 

2 farthings is f 
of a penny ; then, 
by the rule for re- 
ducing valgar frac- 
.376 tions to decimal, 
we have f =.6, or ^ of a penny. 
This, placed at the right of 4 
pence, 4.6, and divided by 12, the 
number of pence in a slulling, or 
because 4 pence is -j^ of a shil- 
^^gf gives .376 of a shilling. 
Hence the 



RULE. 

PUice the numbers one above 
another, the highest denomination 
at the bottom. Divide the lowest 
denomination by that number 
tbhich expresses how many of that 
it takes to make 1 of the next higher 
denomination, toriting the quo- 
tient at the right of the next higher 
denomination ; and so proceed 
until the whole shall be redv4xd to 
the required decimal, 

Ob8. — Integers of different denomina- 
tions may be reduced to a decimal of a 
higher, by reducing the given numbers to 
the lowest denomination mentioned for a 
nnmerator, and the integer, to which the 
given numbers are to be reduoedi to the 
Bame denomination for a denominator, 
and dividing the numerator by the denom- 
inator. 



Art. 133.— 2. Reduce .376 
of a shilling to integers of lower 
denominations. 

As this question is the reverse 
of the former, and as the decimal, 
.376, was obtained by dividing 
the integers, it is plain, that the 
integers may be obtained by mul- 
tiplying the decimal by the same 
numbers. 

Oper<Uion, 
.376 
12 



Hence the 



4.600 

4 

2.000 



RULE. 



Multiply the given decimal by 
that number which expresses how 
many of the next lower denomi^ 
nation it takes to make one of that 
in which the decimal is given; 
observing to point off as many 
places in the product, for decimals, 
as, there are figures in the given 
decimal ; and so proceed through 
all the denominations; and the 
several numbers at the left of the 
decimal points will be the answer 
required. 



Obs.— P(rinting off the product is the 
same as dividing by the denominator of 
the dedmaL 
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3. Redace 8s. 4d. ^qrs. to the 
decimal of a pound. 

Operation. 



\ 



4 
12 

2|0 



2.0 
4.500 

8.3760|0 



.41876 



5. Reduce 4 oz. 4 pwts. to the 
decimal of a pound. 

7. Reduce 4 oz. 8 drs. to the 
decimal of a pound. 

9. Reduce 2 cwt. 2 qrs. to the 
decimal of a ton. 

11. Reduce 3 qrs. 2na. to the 
decimal of a yard. 

13. Reduce 20 h. 16 m. 48 sec. 
to the decimal of a day. 

16. Reduce 24s. 6d. to the 
decimal of a guinea. 



4. Reduce .41876 to integers 
of lower denominations. 

Operation, 
.41876 
2 

8. 8.376000 
12 



d. 4.50000 

4 



qrs. 2.00000 

6. What is the value of .35 of 
a pound Troy ? 

8. What is the value of .28125 
of a pound ? 

10. What is the value of .125 
of a ton ? 

12. What is the value of .875 
of a yard ? 

14. What is the value of .846 
of a day ? 

16. What is the value of .875 
of a guinea ? 



Art« 134« — ^To reduce shillings, pence, and farthings to the 
decimal of a pound, by inspection. 

1. Reduce Is. 8d. 2qrs. to the decimal of a pound ? 

One shilling is ^ of a pound : therefore, two shillings is 
■f^y or ^. Having, therefore, any number of shillings given, 
if we take one half the even number, they will be reduced at 
once to the decimal of a pound. If there is an odd shilling, it 
is the same as -j-^ of a pound : ■^=.05. The farthing, which 
is -Q^ of a pound, is made to occupy the lOOOths place. But 
■g^ is greater than j^s^ ^7 84^06 » t^^re will, therefore, be 
a loss of ^4^^^ on every farthing ; but if we add one to the 
number, when they exceed 12 and do not exceed 36, and two 
when they exceed 36, the expression will be nearly so many 
lOOOths of a poimd. 

2. Reduce 4s. 6d. to the decimal of a pound. 

Operation. 

.2 half of the even shillings. 
.024 farthings in 6d. 
.001 for excess of 12. 

.225 Ans. 
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If we call the farthings in Qd. j^^y there will be a loss of 

^^Q(io =^T oo<) » ^^® ^^ 1 ^ *^® lOOOths place, we have, in 
this instance, precisely the decimal required. 

3. Keduce Is. S^d. to the decimal of a pomid. 

Operation. 

.3 half of the even shillings. 
.06 for the odd shilUng. 
.034 farthings in 8jc?. 
.001 for excess of 12. 

.385 Ans, 

4. Find by inspection the decimal expression of 185. 3^., 
and lis. S^. Ans. £.914 and £.885. 

5. Reduce to a decimal by inspection the following sums, 
and add them together, viz : — 15s. 3d. ; 8s. 11^. ; 10«. 6^d. ; 
Is. 8^.; 2|<£. Ans. 1.832. 

Decimals may be reduced back to shillings, pence, and far- 
things, by reversing the above process. Double the left-hand 
figure, or tenths, for the shillings ; if the second figure be 5, 
or greater than 6, deduct 5 from it, and add 1 to the shillings. 
Then consider the second and third figures so many farthings ; 
if they exceed 12, deduct 1 ; if they exceed 36, deduct 2. 

6. Find by inspection the value of £.385. 
1, Find by inspection the value of £.927. 

Ans. ISs. 6d. 2qr8. 
8. Find by inspection the value of £.491, and £.984. 

Ans. 95. 9(^. 3qrs. ; 19». 8rf. Iqr. 
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Arte 135« — 1. A boy bought a slate for Ad. and a book for 
8d. What did both cost ? Ans. Is. 

2. If I buy a book for 2$. 4d., another for 4s. 8d., what do 
I pay for both ? Ans. Y«. 

3. If a boy pay 4s. Sd. for a sled, and 6*. for a wagon, what 
does he pay for both ? Ans. 9s. Sd. 

4. How many shillings in 4d. Sd, Qd. dd. 6d. ? 

Ans, 29. di. 
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5. How many pounds are 88, ^8, 48, Ss, 98. 68, ? 

Ans^ £1 168. 

6. How many yards are 3 feet, 4 feet, 6 feet, 6 feet ? 

Ans, 6 yards. 

7. Bought two pieces of cloth; one 10 yards, 1 foot; the 
other 12 yards, 2 feet. What was the length of both pieces? 

An8. 2S yards. 

8. What is the amount of £1 45. 2d, Sqrs,, and £10 85. 3d, 
and 2qrs. ? Ans. £11 125. 6d, Iqr. 

9. Add £4 65. 6d, Sqr8,, and £5 175. Id, 2qrs. 

£ s, d, qrs. 

4 5 6 3 In adding the first column, or col- 

5 17 7 2 umn of farthings, we find the amount 
fo 3 2 1 An8, ^ ^® ^ farthings. Now as 4 farthings 

are equal to 1 penny, we write the 1 
farthing over, in the line of farthings, and carry the 1 penny 
to the column of pence. One to 7 is 8, and 6 are 14fl?. In 
14c?. there is 1 shilling and 2d. over, which we write in the 
column of pence, carrying the l5. to the column of shillings. 
One added to 17 is 18, and 6 are 23. In 235. there is £l 
and 35. over, which we write in the column of shillings, and 
carry 1 to the column of pounds. 

Had the numbers to be added in the question been simple 
numbers, we should have had none to carry, because 6, in the 
column of units, is not equal to 1 in the column of tens. 
Again, had 14 been in the column of tens, we should have 
written 4 and carried 1. Lastly, had 23 been in the colunm 
of hundreds, we should have written 3, and carried 2, because 
23 in the right-hand column, is equal to 2 in the left, and 3 
remain; or, 23 hundred is equal to 2 thousand, and 3 hun- 
dreds remain. 

Art. 136. — From the foregoing questions and illustration 
we derive the following definition and rules. 

Compound Addition is the adding of numbers of different 
denominations. By different denominations is meant a dif- 
ferent name — as shillings, pence, farthings, etc. Were the 
numbers given to be added, all pence, or all farthings, there 
would be but one denomination. 

RULE. 

I. Write numbers of the same denomiimtum directly under 
each other 9 pounds under pounds, shillings under shillings^ etc. 
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II. Begin to add at the right-hand column, observing to 
carry one for as many in that column as make one in the next 
left-hand column. 

Proof — ^The same as in addition of simple numbers. 

EXAMPLES. 

1. Bought 4 books at the following prices, viz., £l 4«. 6rf. ; 
£2 35. 8rf. ; £2 19*. lid. ; 2s. Sd. 2qrs. To what did they 
amount? Ans. £6 10s, 4d. 2qrs. 

2. Add the following numbers : £46 26s. Id. Sqrs. ; £49 
18«. 5d. Iqr.; £67 lis. dd. 2qrs.; £102 19*. lOd. Iqr. 

Ans. £258 2s. 8d. Sqrs. 

3. Add $286 12 cts. 6 m. ; $347 20 cts. 4 m. ; $119 18 cts. 
7 m. ; $542 93 cts. 9 m. ; $314 89 cts. 1 m. 

Ans. $1610 34 cts. 1 m. 

4. Add 45 lbs. 9 oz. 15 pwt. 18gr8. ; 90 lbs. 6 oz. 16 pwt. 
23 grs. ; 30 lbs. 10 oz. 11 pwt. 6 grs. ; 85 lbs. 11 oz. 13 pwt 
4 grs. ; 91 lbs. 7 oz. 7 pwt. 23 grs. 









AVOIRDUPOIS WEIGHT. 








Tm 


cwt. 


qr. 


lbs. OZ. 


dr. 


Ton cwt. 


qr. 


lbs. 


OS. 


40 


18 


2 


15 14 


15 


19 16 


23 


3 


13 


80 


19 


3 


17 13 


12 


14 13 


1 


19 


12 


67 


11 


1 


12 9 


7 


29 11 


2 


12 


11 


79 


17 


1 


23 15 


13 


39 17 


1 


16 


9 


93 


13 


2 


26 10 


11 


47 19 


2 


19 


16 








apothecaries' weight. 








fij 


5 


3 


9 gr. 




* 5 


3 


9 


gr. 


29 


10 


7 


2 17 




99 11 


3 


1 


19 


25 


11 


6 


1 13 




102 9 


7 


2 


6 


37 


8 


4 


1 9 




81 4 


6 


1 


13 


71 


5 


3 


2 11 




120 7 


3 


2 


18 


89 


6 


5 


1 10 






341 6 


1 


3 


16 













132 



COMPOUND ADDITION. 







CLOTH MEASUBB. 










Td. qr. 


na. 


jr.i^. 


qr. na. 




KFr. 


qr. 


na. 


126 3 


2 


176 


4 3 




69 


3 


2 


300 1 


3 


67 


3 1 




76 


6 


3 


169 2 


2 


102 


1 2 




67 


4 


1 


260 1 


1 


69 


2 2 




89 


2 


1 


191 3 


3 


267 


4 1 




97 


1 


2 


367 4 


2 


179 


2 3 




88 


3 


3 






WINS MEASURE. 










Tun hhd. 


gal. q 


t. pt. 


Tun hhd. 


gal. 


qt. 


pt. 


66 2 


67 2 


\ 1 


86 


3 


39 


3 


2 


79 3 


60 £ 


\ 


121 ' 


2 


61 


1 


2 


88 1 


49 ] 


I 1 


67 


1 


19 





3 


91 2 


38 S 


I 1 


76 


1 


29 


1 


2 


72 3 


20 1 


L 


167 


2 


38 


2 


1 


61 1 


39 1 


L 1 
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31 


1 


2 



ALB AND BEER MEASURE. 



md. 


gaX. 


qt. 


pt. 


102 


21 


2 


1 


201 


39 


3 





310 


42 


2 





412 


38 


1 


1 


121 


39 


2 


1 



Hhd. 


gal. 


qt. 


1>^. 


171 


29 


1 


1 


169 


49 


3 





289 


38 


1 


1 


169 


42 


1 


1 


128 


31 


2 


1 



16. Add 49 bushels, 3 pecks, 4 quarts, 1 pint; 39 bu. 
1 pk. 5 qt. 1 pt. ; 69 bu. 2 pk. 3 qt. pt. ; 40 bu. 7 pk. 2 qt. 
1 pt. ; 150 bu. pk. 6 qt. 1 pt. ; 69 bu. 1 pk. 2 qt. pt. 

17. Add 360 degrees, 16 miles, 6 furlongs, 16 poles, 13 
feet, 6 inches; 240 deg. 19 m. 6 fur. 29 p. 11 ft. 6 in. 2 b. ; 
169 deg. 61 m. 7 fur. 32 p. 14 ft. 7 m. 2 b.; 201 deg. 63 m. 
3 fur. 16 p. 12 ft. 9 in. 2 b. 

18. Add 971 miles, 6 furlongs, 11 poles, 3 yards, 1 foot; 
239 m. 6 fur. 9 p. 2 yd. 2 ft. ; 269 m. 7 fur. 31 p. 1 yd. 2 ft. ; 
67 m. 6 fur. 9 p. 2 yd. 2 ft. ; 691 m. 6 fur. 8 p. 2 yd. 2 ft. 
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19. Add 69 acres, 2 roods, 1 rod ; 76 acr. 3 ro. 89 rd. ; 
88 acr. 1 ro. 32 rd. ; 150 acr. 3 ro. 29 rd. 

20. Add 150 years, 221 days, 13 hours, 31 minutes, 29 
seconds ; 230 yr. 300 d. 23 h. 49 m. 69 s. ; 191 yr. 149 d. 
21 h. 39 m. 23 s.; 359 yr. 75 d. 23 h. 59 m. 19 s. 



COMPOUND SX7BTRACTION. 

Art. I37« — 1. If a picture-book cost 4rf. and a spelling- 
book lid,, how much more does one cost than the other? 

2. James bought a book for 9d. and sold it for Is. How 
much did he gain by the bargain ? 

3. From 2s, 6d,, take Is, 8d, 

4. From 8s, 9d. Sqrs., take 6s. 8d. 2qrs, 
6. From 4 qts., take 3 pts. 

6. If a bushel of rye be worth Is, 6d,, and a bushel of com 
6s. 4:d., how much more is the rye worth than the com ? 

7. How much more is wheat worth at 9«. 8d. per bushel, 
than com at 7«. 6d. per bushel ? 

8. How much more is 2 bushels 2 pecks, than 1 bushel 
3 pecks ? 

9. From £29 9*. 6d. Sqrs., take £23 10s. Id. 2qr8, 

Operation. ^ In this example, we write the 

difference between 2 and 3 far- 
things in the line of farthings, and 
proceed to the column of pence; 
^ 1® 11 1 we carry none, because we bor- 

rowed none — but 7rf. from 6d, cannot be obtained ; we there- 
fore borrow as many pence as make a shilling, and say, 7 from 
12 — ^the remainder 6, We add to 6, in the upper line, and 
write 11 in the column of pence. We now carry 1 to the 
column of shillings, which is equal to the 12 pence we bor- 
rowed, and say, 1 1 from 9, which cannot be obtained ; again 
we must borrow as many of the denomination we have to sub- 
tract as make one of the next higher, which is 20«., and say, 
11 from 20, and 9 remain, which added to* 9 in the upper 

Questions. — 1. What does Compound Subtraction teach ? 2. Rule? 3. If the num- 
ber in the upper line be less than the one standing under it, how may you proceed? 
4. Why do you carry 1 to the next leftrhand column f 

12 



£ 


8, 


d. 


^«, 


29 


9 


6 


3 


23 


10 


7 


2 
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line, is 18, which must be written in the column of shillings. 
Lastly, the 20». which we borrowed, we pay by carrying 1 to 
the line of pounds, which must be subtracted as in simple sub- 
traction. Hence, 

Art. 138i — Compound Subtraction teaches to find the dif- 
ference between two compound sums, or quantities. 

RULE. 

I. Write the less number under the greater, so that numbers 
of the sams denomination may stand directly under eaxih other, 

II. Begin to subtract with the lowest denomination, and take 
the lower line from the one above it; proceed in this way with 
all the denominations, 

III. Should the number in the upper line be less than the 
one standing under it, borrow as many units as make 1 in the 
next higher denomination. 

IV. From the units borrowed, subtract the lower number, 
and to the difference add the upper number ; write their sum 
under the figures subtracted, observing to carry \ to the n^ext 
left-hand column. 

Proof — The same as Simple Subtraction. 







EXAMPLES. 












TROY WEIGHT. 








Lbs, 
91 


oz, 
10 


pwt, gr, 
19 21 


Lbs. oz, 
39 11 


pwt, 
14 


gr, 
20 


87 


11 


15 19 


37 11 




16 


19 






AVOIRDUPOIS WEIGHT. 








Ton 


cwt. qr 


. lbs. OZ. dr. 


Ton cwt. 




gr. 


lbs. 


122 


11 8 


22 13 12 


39 11 




14 


20 


110 


13 2 


23 14 13 


37 9 




16 


19 






APOTHECARIES* WEIGHT. 








21 


5 
10 


3 9 gr. 
7 2 16 


^ 5 

33 9 


3 

6 


3 

1 


13 


19 


9 


6 1 17 


29 7 


7 





14 
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WINS MSABURB. 






Gal. 

11 


2 


pt 
29 


9*' 
3 


Hhd. gal. qt 
600 3 59 


2 





59 


3 


49 


2 


459 3 47 


3 


1 






ALE AND BEER MEASURE. 






Mhd, 
981 


gal. 

49 


qt 
1 


pt 

1 


Hhd. gal. 
1000 Z1 


3 


1>^ 



392 


61 


3 





999 49 


2 


1 



11. From 31 tuns, 3 hlid. 15 gal., take 29 tuns, 2 hhd. 
26 gal. 

12. From 39 yds. 3 qr. 2 na., take 27 yds. 2 qr. 3 na. 

13. From 127 E. E. 3 qr. 2 na., take 121 E. E. 4 qr. 3 na. 

14. From 247 E. Fl. qr. 2 na., take 159 E. Fl. 2 qr. 1 na. 

15. From 671 E. Fl. 4 qr. 3 na., take 582 E. Fl. 5 qr. 2 na. 

16. From 971 mi. 6 fur. lip. 3 yds. 1 ft., take 439 mi, 
6 fur. 12 p. 4 yds. 2 ft. 

17. From 69 acr. 2 ro. 31 rd., take 49 acr. 3 ro. 37 rd. 

18. From 150 yrs. 221 d. 13 h. 31 m. 29 s., take 130 yrs. 
129 d. 14 h. 39 m. 41 s. 

19. From 260° 15 mi. 5 fur. 16 p. 13 ft. take 150° 17 m, 
6 fur. 17 p. 12 ft. 

20. From 240° 49' 31" take 159° 59' 41". 

21. From 9s. 21° 31' 42" take 7s. 22° 36^ 37". 

22. A note dated Feb. 3d, 1826, was paid March 12th, 1837. 
How long was it from the first date until it was paid ? 

The time from one date to another may be foimd by sub- 
tracting the former date from the latter, observing to number 
the months in their order ; thus, January, 1st month ; Feb- 
ruary, 2d month, etc. 



A. D., 1837 
A. D., 1826 



3d mo. 
2d mo. 



12th day. 
3d day. 



Ans. 11 ys. 1 mo. 9 days. 
Obs. — The month, in casting interest, is reckoned 80 days. 

23. What is the time from June 3d, 1835, to July 15th, 
1837? Ans. 2 yrs. 1 m. 12 d. 
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24. The latitude of a certain place is 42° 50' north ; that of 
another place is 39° 37' ; what is the difference of latitude ? 

Ans, 3013'. 

26. What is the difference of longitude between 39° 40', 
and 290 49' west ? Ana, 9° 61'. 

As every circle, whether greater or less, is divided into 360 
equal parts, or degrees, consequently, the circle described by 
the revolution of the earth on its axis every 24 hours, contains 
360 equal parts, or degrees ; and as 360 degrees are described 
in 24 hours, it is plain that in 1 hour, -^ of 360> or 16 de- 
grees, would be described ; and, also, if 15 degrees be described 
in 1 hour, or 60 minutes, it is equally plain that 1 degree would 
be described in -jijr of 60 minutes, or in 4 minutes, and 1 min- 
ute of a degree in 4 seconds. Hence, 

Art. 139* — To reduce longitude to time, we have the fol- 
lowing 

RULE. 

Multiply the longitude in degrees and minutes by 4^ and toe 
have the time in minutes and seconds. 

EXAMPLE. 

Reduce 14o 15' to time. 14° 16' 

4 



67' 0" Ans. 

Art. 140« — ^To find the difference of time between any two 
places, having the time of one place given, and their difference 
of longitude. 

RULE. 

Reduce the longitude to time, and add it to the given time, if 
the longitude of the place whose time is required be east of the 
place whose time is given ; and subtract it, if the longitride be 
west. 

Obs. — ^The reason of this is, becanse the £EU^er we go east, the later 
is it in the day ; and the farther west, the earlier in the day. That is, 
when it is 12 o'clock, at noon, in London, 16 degrees east of London it 
would be 1 o'clock, P. M. ; and 16 degrees west of London it would he 
but 11 o'clock, A. M. 

QuBSTioNB.— 5. How is the time fh>m one date to another foand ? 6. How many 
degrees in a circle ? 7. How many degrees does the earth describe in one hour, in its 
revolution round the sun? 8. In one minut«? 9. In one second? 10. What is the 
rale for finding the diflN-flncB of ttme between two places, the kvigitude being koown V 
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26. When it is 12 o'clock in London, what is the hour in 
Boston, YO degrees west longitude from London ? 

Ans, 7 o*cIock 20 m. 

2Y. When it is 12 o'clock in Boston, what is the time in 
London, Ion. 70 deg. east? A718, 4 o'clock 40 m. 
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ADDITION. 

Art* 141 • — 1. A man bought 
a horse for £32 10s. and a pair 
of oxen for jS24 lis. 6^. How 
much did both cost ? 

3. If I purchase a farm for 
JS1092 4s. 8d., for how much 
must I sell it to gain £61 19s. 
8rf.? 

6. A pipe of wine sprang a- 
leak, and 31 gal. 1 qt. 1 pt. were 
lost, and there remained 86 gal. 
2 qts. 1 pt. How many gallons 
were there at first ? 

7. There was a silver tankard 
which weighed 4 lbs. 3 oz., the 
lid weighed 6 oz. 4 pwt. 6 grs. 
How much did both weigh ? 

9. A merchant bought a quan- 
tity of sugar ; sold 9 cwt. 3 qrs. 
25 lbs.; had 7 cwt. 2 qrs. 17 lbs. 
left. How much did he buy ? 

11. From a pieoe of cloth were 
sold 6 yds. 2 qrs., and there re- 
mained 32 yds. 2 qrs. 2 na. How 
much was there at first ? 

13. A farmer has two mowing 
fields ; one contains 18 acres, 3 
ro., the other 12 acres, 2 ro. 24 
rds. How many acres in both ? 

15. A note dated July 20, 1834, 
was paid in 9 mo. 46 d. At what 
time was it paid ? 



SUBTRACTION. 

Art* \i2» — 2. If a pair of oxen 
and a horse cost £51 Is. 6d. 2qr8.j 
and the horse cost £32 10s., what 
was the cost of the oxen ? 

4. If I sell a farm for £1150 
4s. 4d., and gain £61 19s. Sd. by 
the bargain, what did the farm 
cost? 

6. From a pipe of wine con- 
taining 118 gallons there leaked 
out 31 gal. 1 qt. 1 pt. How many 
remained ? 

8. If the weight of a silver 
tankard and lid be 4 lbs. 9 oz. 4 
pwt. 6 grs., and the lid alone wei^h 
60Z. 4 pwt. 6 grs., what was the 
weight of the tankard ? 

10. A merchant bought 17 cwt 
2 qrs. 14 lbs. of sugar; sold 9 
cwt. 3 qrs. 25 lbs. How much 
had he left ? 

12. If from a piece of cloth con- 
taining 39 yds. 2 na., were sold 6 
yds. 2 qrs., how many remained ? 

14. A farmer has two mowing 
fields, containing 31 acres, 1 ro. 
24 rds. ; one contains 12 acres, 2 
ro. 24 rds. How many acres does 
the other contain ? 

16. A note dated July 20, 1834, 
was paid June 6, 1835. How 
long was it on interest ? 



12* 



138 



COMPOUND MULTIPLICATION AND DIVISION. 



COMPOUND MULTIPLICATION AND DIVISION. 



MULTIPLICATION. 

Art. 143.— 1. If a bushel of 
oats cost 3s. 6d., how much will 
two bushels cost ? 

3. How much must be paid for 
4 books, at 4^. 3d. each ? 

5. What will 6 yds. of cloth 
cost at 3s. Sd. per yard ? 

7. How much beer in 8 bottles, 
each containing 2 qts. 1 pt. 2 

9. If 1 gallon of molasses cost 
2s. Sd, 3qrs,, what will 8 gallons 
cost? 

s. d, gr. 

o If one gallon cost 

2s. Sd. 3qrs., it is ev- 

£l 1 10 ident that 8 gallons 
will cost 8 times as much. We 
begin to multiply with the lowest 
denomination, whicli is farthings. 
8 times 3qrs. are 24qrs.=^6d. Oqr. 
Place a cipher in the column 
of farthings, and proceed to mul- 
tiply the column of pence, reserv- 
ing the 6d. found in 24^s. to be 
added ; 8 times Sd. are 6Ad., and 
6d. added are 70d.=6s. lOd. 
Write the lOd. in the column of 
pence, and reserve the bs. to be 
added to the column of shillings. 
Lastly, 8 times 25. are 165., and 
5s. added are 21s.=rj&l Is. and 
lOd., the answer. 



Art« 145. — Compound Mul- 
tiplication is when the multipli- 
cand consists of different denomi- 
nations. 

RULE. 

Multiply the price by the quaU" 
tity. When the quantity does not 



DIVISION. 

Art. 144.— 2. If 2 bushels 
of oats cost 7s., how much are 
they per bushel ? 

4. if 4 books cost I7s., what 
will 1 book cost? 

6. If 6 yds. of cloth cost 18s. 
4<i., how much is it per yard ? 

8. If 8 bottles contain 22 qts., 
how much does 1 contain ? 

10. If 8 gallons of molasses 
costjCl Is. 10(i.,what cost 1 gal- 
lon? 

£. », d. gr. 
8)1 1 10 



2 



If the price of 

8 gallons be di- 

8 3 vided into 8 parts, 



it is evident that one of these 
parts would be the price of one 
gallon. Thus, 1 puund divided 
by 8, gives a cipher as a quotient 
figure, which must be written 
under the column of pounds, and 
1 pound remains, which must be 
reduced to shillings : 1 X 20=20s., 
and Is. added=2l5. Dividing 
21s. by 8, we have 2 as a quotient 
figure, and 5s. remainder, which 
reduced to pence, 5 X 12=60, and 
lOd. added=70<i., which divided 
by 8=8d. and 6d, over ; reduce 
6d. to qrs., 6X 4t=:24qrs., divided 
by 8=3^5. ; we have then, jEO 
2s. Sd. 3qrs., the answer. 



Art» 146. — Compound Divi- 
sion is when the dividend consists 
of different denominations. 



RULE. 

Divide the price by the quan- 
tity. When the quantity does not 
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exceed 12, set down the price of 
one yard, one pound, or one gal- 
lon, etc., and the quantity under 
the lowest for a multiplier, observ- 
ing to carry as in Compound 
Addition, 



EXAMPLES. 

I. What wOl 9 yds. of cloth 
cost at 5s. 6d per yard ? 

3. What will 8 cwt. of cheese 
cost, at jCl 10s. 6d. per cwt? 

5. What will 24 yards of cloth 
cost at 15s. 3d, per yard ? 

£ 8. d. 

15 3 When the multi- 

6 plier is greater 

4 Ij g than 12, and is a 

4 composite number, 

18 6 Ans, component parts, 
as in the last example, 6x 4=:24. 

7. What is the weight of 56 
casks of raisins, each weighing 1 
cwt. 2 qrs. 12 lbs. ? 

9. How much will 66 acres of 
land come to, at £n 9s. 6d per 
acre? 

II. What will 108 boxes of su- 
gar weigh, each weighing 2 cwt. 
1 qr. 14 lbs. ? 

13. What will 112 yds. of cloth 
cost, at jCl 10s. 6<2. per yard ? 

15. How much cloth will be 
required to make 121 coats, if, to 
make one, it requires 3 yds. 3 qrs. 
3na. ? 

17. What is the value of 336 



exceed 12, divide by thewhole (pum^' 
tity at once. Divide the highest 
denomination by the divisor ; then, 
multiply the remainder, ^ any, by 
thai number which expresses how 
many of the next lower denomina^ 
tion make one of that, adding to 
the product the next Unoer denomi- 
nation; divide this sum by the 
given divisor, and so proceed. 

EXAMPLES. 

2. If 9 yards of cloth cost £2 
9s. 6d, what will 1 yard cost ? 

4. If 8 cwt. of cheese cost £12 
3s. Ad., what is it per cwt ? 

6. If 24 yards of cloth cost £18 
6s. what will one yard cost 7 

£ s. d. 



6)18 



6 



4) 3 1 



15 3 Ans. 
ber, divide by its component parts. 



When the di- 
visor is greater 
thanl2,andisa 
composite num^ 



8. If 56 casks of raisins weigh 
90 cwt, what is the weight of one 
cask? 

10. If 66 acres of land cost 
J&493 7s., what will 1 acre cost ? 

12. If 1 08 boxes of sugar weigh 
256 cwt. 2 qrs., what is the wei^t 
of one box ? 

14. If 112 yards of cloth cost 
£170 16s., what is it per yard ? 

16. If it take 476 yds. 1 qr. 3 
na. to make 121 coats, how much 
will it require to make one 7 

18. If 336 yards of cloth cost 



Q1TSBTION8.—I. What is Compound Multiplication f 2. Compound Division? 3. Rule 
far Compound Multiplication? 4. Rule for Compound Division ? 5. How do you pro- 
ceed when the multiplier is a composite number? 6. When the divisor is a composite 
number? 7. How do you proceed when the multiplier is greater thun 12, and not a 
oompoalte number ? 8. How, wh«i the divisor is not a composite number ? 
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yards of cloth, at 2s. 6d per 
yard? 

19. What will 163 barrels of 
sugar weigh, each barrel weigh- 
ing 3 cwt. 1 qr. 14 lbs. ? 

As 153 is not a composite num- 
ber, we will first find the weight 
of 100, then of 50, then of 3 ; the 
several products added will be the 
answer. Thus : 



cwt. 
3 



qr. 
1 



IbB. 

14X3: 

10 



cwt. qr. 
10 



lbs. 
14 



33 3 0X5=168 3 
10 



337 2 weight of 100. 

168 3 weight of 50. 

10 14 weight of 3. 



516 1 14 weight of 153. 

The above may be given in the 
form of a rule. 

When the multiplier is not a 
composite number, and is hun- 
dreds, multiply by 10, and this 
product by 10, which will give the 
product of 100, and this by the 
number of hundreds. For tens, 
multiply the product of ten by the 
number of tens ; for units, multi- 
ply the multiplicand. The several 
products added toiU be the ansu>er 
sought. 



21. How much will a man 
spend in a year, if he spend 4d. a 
day? 

23. What is the value of 1900 
yards of linen at 5s. 8^. per 
yard? 



£40 12s., what is the cost of one 
yard ? 

20. If 153 barrels of sugar 
weigh 516 cwt. 1 qr. 14 lbs., what 
is the weight of one barrel ? 

When the divisor is not a com' 
posite number, divide by the whole 
divisor at once, after the manner cf 
Lone Division, 

Thus, taking the last question. 



cwt 

153)516 

459 



qr. 
1 



IbB. 

14(3 cwt. 




153)2142(14 lbs. 
153 

612 
612 



The divisor, 
153, is con- 
tained in 516 
three times, 
and there is a 
remainder of 
57. That is, 
if 153 barrels 
weigh 516 
cwt., 1 barrel 
weighs 3 cwt, 
and 57 remain- 
der, which are 
parts of a cwt. 



and must be reduced to quarters, 
the next lower denomination; 
therefore, multiply 57 by 4, and 
to the product add the one quar- 
ter, and divide the amount, 229, 
by 153. We now have 1 qr. as 
the quotient, and a remainder of 
76, which must be reduced to 
pounds by multiplying it by 28, 
and adding the 14 lbs. to the pro- 
duct. Again, dividing by 153, we 
have 14 lbs. as the quotient. The 
several quotients, 3 cwt. 1 qr. 14 
lbs., are the answer. 

22. If a man in one year spend 
jC6 Is. %d. how much will he 
spend in a day ? 

24. If 1900 yards of linen cost 
JC542 5s. \0d., what will one yard 
cost? 
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25. What will 68 hogsheads 
of lime cost, at £l Is. 6fd, per 
hhd.? 

27. What is the value of 26 
yards of silk, at 95. Q^d. per yard ? 

29. How many gallons of heer 
in 14 bottles, each containing 3 
qts. 1 pt. 1 gill ? 

31. What is the weight of 6 
chests of tea, each weighing 3 
cwt. 2 qrs. 9 lbs. ? 

33. How many acres in 9 fields, 
each containing 12 acr. 2 ra 25 
rds. ? 

35. How many cords of wood 
in 37 piles, each containing 8 
cords, 28 ft. ? 

37. How much will 17 casks 
of nails weigh, each weighing 
1 cwt. 2 qrs. 16 lbs. 3 oz. ? 

39. How many busHels of ap- 
ples can be put into 125 barrels, 
each containing 3 bu. 1 pk. 5 qts. ? 

41. If a ship sail 2 deg. 30 m. 
10 sec. in 1 day, how far will she 
sail in 30 days ? 

43. If 3 men build 14 rds. 8 
feet of wall in one day, how much 
will they build in 26 days ? 

45. If 1 yard of cloth cost 
£2 2s. 6d., what will 229 yards 
cost? 

47. The moon passes through 
1 sign of the zodiac in 2 days, 
6 h. 38 m. 34 sec. In what time 
does it pass through 12 signs ? 

49. If one gallon of molasses 
cost 4s. 2d. 2qrs., v^hat will 1000 
gallons cost ? 

51. If 1 pound of tea cost 8s. 
6d. 2qrs.j wnat will 108 lbs. cost ? 

53. If 1 quintal of fish cost 
238. 9d.f what will 345 quintals 
cost? 



26. If 68 hhds. of lime coBt 
£73 3s. 6d., what is it per hhd. ? 

28. If 26 yards of silk be worth 
£12 85. Id., what will 1 yard be 
worth? 

30. If 14 bottles of beer con- 
tain 12 gal. 2 qts. 1 pt. 2 gills, 
how much does 1 bottle contain ? 

32. If 6 chests of tea weigh 
21 cwt. 1 qr. 26 lbs., what is the 
weight of 1 cheat ? 

34. If in 9 fields there are 113 
acr. 3 ro. 25 rds., how many in 
1 field ? 

36. If 37 piles of wood contain 
304 cords and 12 ft., how much 
in 1 pile ? 

38. If 17 casks of nails weigh 
27 cwt. 3 qrs. 23 lbs. 3 oz., whai 
will 1 cask weigh ? 

40. If 125 barrels contain 425 
bush. 3 pks. 1 qt., how much 
does 1 contain ? 

42. If a ship sail 75 des. 5 m. 
in 30 days, how far will she sail 
in 1 day ? 

44. If 3 men build 376 rods, 
10 feet, in 26 days, how much do 
they build in 1 day ? 

46. Bought 229 yards of cloth 
for £486 125. 6^;.; what did it 
cost per yard ? 

48. If the moon pass through 
12 signs of the zodiac in 27 days, 
7 h. 42 m. 48 sec, in what time 
does it pass through 1 sign ? 

50. If 1000 gallons of molasses 
cost £210 85. 4d., what is it per 
gallon? 

52. If 108 pounds of tea cost 
£45 135. 6d.f what will 1 pound 
cost ? 

54. If 345 quintals of fish cost 
£409 135. 9d., what was it per 
quintal? 



Art. I47« — ^A concise view of the application of the prin- 
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ciple employed in the addition of simple nmnbers to compound 
numbers and fractions : — 



Add 2 tens and 2 unite. Add £2 and 2 shillings. 


Operation. 

team. voiitB. 
2 + 2 

10 

22 Ans. 


Add J and J. 


Operation. 

£ ». 

2 + 2 
20 

42 Ans. 


Jx2= 


Operation. 
=|, and |+i= 


:f Ans. 



In each case it appears that the numbers to be added must 
be reduced to the lowest denomination mentioned ; and also, that 
they are reduced by multiplying the higher by that number 
which expresses how mrniy of the lotoer make one of the higher. 



SUPPLEMENT TO COMPOUND NUMBERS. 

Art. 148« — 1. What is the weight of two pieces of gold, 
one weighing 1 lb. oz. 6 pwt. 4 grs. ; the other, 2 lbs. 3 oz. 

8 pwt. 16 grs. ? Ans. 3 lbs. 3 oz. 14 pwt. 20 grs. 

2. A man has one wedge of gold, weighing 25 lbs. 3 oz. 
12 pwt., and another weighing 1 lb. 11 oz. 12 pwt. 7 grs. 
What is the weight of the two ? 

Ans. 27 lbs. 3 oz. 4 pwt. 7 grs. 

5. A silversmith had a quantity of silver, weighing 21 lbs. 

9 oz. After refining it by melting, it weighed 16 lbs. 10 oz. 
11 pwt. 19 grs. What was lost by melting? 

Ans. 6 lbs. 10 oz. 8 pwt. 5 grs. 
4. What is the sum and difference of 3 lbs. 10 oz., and 
2 lbs. 11 oz. 7 pwt. 4 grs. ? 

J j Sum : 6 lbs. 9 oz. 7 pwt. 4 grs, 

* ( Diflference : 10 oz. 12 pwt. 20 grs. 

6. What will 13 lbs. of coffee cost, at 1«. 2d. Sqrs. per 
pound? Ans. 16s. lid. 3qrs. 
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6. What will 47 yards of cloth cost, at lis, 9d, per yard? 

Ans. £41 Us. Sd. 

7. How much will 10 cwt. of lead cost, at Id. per lb. ? 

Ans, £32 135. 4c?. 

8. What is the value of 7 cwt. of sugar, at 4 J</. per lb. ? 

Ans. £ld 10«. 4rf. 

9. What is the weight of 4 hogsheads of sugar, each weigh- 
ing 7 cwt. 3 qrs. 19 lbs. ? Ans. 31 cwt. 2 qrs. 20 lbs. 

10. Bought Ij doz. large silver spoons, each weighing 3 oz. 

6 pwt. ; two doz. teaspoons, each weighing 15 pwt. 14 grs. ; 
three silver cups, each weighing 9 oz. 7 pwt. ; two silver 
tankards, each 21 oz. 15 pwt. ; 6 silver porringers, each 11 oz. 
18 pwt. What is the weight of the whole ? 

Ans. 18 lbs. 4 oz. 3 pwt. 

11. If 6 ells cost £6 lis. 6d., what will 1 ell cost ? 

Ans. 198. Id. 

12. What must a man spend per month, to spend £17 14s. 
6<f. in a year? Ans. £l 9s. 6id. 

13. If 8 cwt.' of cocoa cost £16 lis. 4rf., what is it per 
pound? Ans. 4d. Iqr. 

14. If 132 bushels of oats cost £20 12s. 6c?., what is the 
cost of one bushel? Ans. Ss. Id. 2qr8. 

15. If 147 "bushels of com cost £47 12s. 5c?., what does it 
cost per bushel ? Ans. 6s. 5c?. Hqrs. 

16. If 1 acre produce 152^ bushels of oats, how much will 
a square rod produce ? Ans. 3 pks. 6 qts. 1 pt. 

17. How much wood in 11 piles, each containing 120 cords, 

7 cord-feet, 1 1 solid feet ? 

Atis, 1330 cords, 4 cord-feet, 9 solid ft. 
18." Multiply £86 12s. 6c?. by 9 ; divide the product by 6 ; 
multiply the quotient by 4 ; divide the product by 12, and 
give the result ? 

19. If it take a printer 297 h. 59 m. 24 sec. to set 108 pages, 
how long will it take him to set 1 page ? 

iins. 2 h. 45 m. 33 sec. 

20. A person wishes to draw a pipe of wine into bottles, 
containing a quart, 2 quarts, 1^ pint, i pint, of each an equal 
number. How many must he have ? 

Artt 149* — When it is required to find how many times 
several quantities, each an equal number, may be had in a 
^ven quantity — 
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RULE. , 

Reducs the given quantity to the lowest denomination men- 
tioned, /or a dividend, and each of the other quantities to the 
same denomination, and add them together for a divisor. The 
quotient mil he the answer, 

1 quart = 8 gills. The 1 pipe reduced to 

2 quarts =16 gills. gills equals 4032 gills, and 
li pints = 6 gills. 4032-^32=126 bottles, the 

\ pint = 2 gills. Answer, 

32 gills. 

21. How many bushel, half bushel, and peck baskets, of 
each an equal number, will it take to contain 175 bushels ? 

22. There are four fields, one containing 10 acres, 2 roods; 
another 9 acres ; another 1 1 acres, 3 roods ; another 6 acres, 
8 roods, 30 rods. How many shares, of 65 rods each ? 

Ans. 94. 

23. A man left $1043.28 to be divided as follows : His wife 
is to have two thirds ; of the other third, his sister is to have 
one-half, and the remainder is to be divided between two 
nephews and nine distant relatives. To one nephew he gives 
3 shares, to the other 2, to each of the relatives 1 share each. 
What is the share of each respectively ? 

r Wife, $695.52 

Sister, 173.88 

Ans, \ Nephew, 87.26 

do. 24.84 

L Relatives, 12.42 

24. What will 166 acres of land cost, at £5 6«. 9rf. ^qrs, per 
acre ? Am, £832 19«. 6fi?. 

25. A. values a piece of land at $120, B. at $100, C. at $110. 
What is the average judgment ? 

A. 1 $120 The average isfaiind hy dividing the sum 

B. 1 100 o^ the several jtidgments hy the numher of 

C. 1 110 judges, 

3 ) 330 

$110 Ans, 

26. Two gentlemen wished to exchange vehicles. One was 
a gig, the other was a wagon ; but not being able to agree as 

QuKSTiox.— 0. What is the rule for the 90th example ? 
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to the conditions, referred the matter to A., B. and C, who de- 
cided as follows : A. said the owner of the gig should pay the 
owner of the wagon $20, and B. said he should pay $15 ; hut 
C. said the owner of the wagon should pay the owner of the 
gig $10. What is the average judgment ? 

Ans, The owner of the gig must pay $8|-. 

In cases where the judgment of the referees is part on one 
side of the question, and part on the other, subtract one side 
from the other, and divide the remainder by the number of 
referees, and the quotient will be the answer. 

27. A. and B. wish to exchange watches, but cannot agree 
upon the diflference. They refer the matter to C, D. and E., 
and agree to abide by their decision. C. gives his opinion that 
A. should give B. $3. D. thinks the difference in B.'s favor is 
$4 ; but E. takes the other side of justice, and says B. should 
pay A. at least $1. What is the Sverage judgment? 

Ans, A. must pay $2. 



SUPPLEMENT TO FRAOTIONa 

Art. 150# — Afajctor may he transferred from the numerator 
of a fraction to its denominator, aivd from its denominator to its 
numerator, vnthout altering the value of the fraction. Thus, 

•|=2^=|:=|^=^. Let it be required to separate the terms 

of -j^ into their prime factors, and transfer the factor 2 from 
numerator to denominator, and the factor 5 from denominator 



a 



I 



to numerator. Thus, ^=6X8 =1x3 =|= J-4-f =f x f =tV' 

2 7 

On what principle is the factor 2 transferred from numera- 
tor to denominator, and the factor 5 from denominator to nu- 
merator ? 

On what page is the principle first illustrated ? 

Repeat the language. 

Separate the terms of the following fractions into their prime 
factors, transfer as above, and illustrate. 

EXAMPLES. 

1. What is the sum of J and |? Ans. V=l|. 

13 ^ 
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2. If a man receive J of a dollar for 1 day's work, | for an- 
other, and ^ for another, how much does he receive for the 3 
days' work ? Ans. $2 J. 

3. If I receive |- of a cord of bark from one man, and | from 
another, what part of a cord do I receive from both ? 

Ans, 1-^, 

4. Add 6 J, 6|, 2|, If. Ans, 15f . 

5. From ^ take ^. Ans, f . 

6. From 12^ take lOj. . Ans. If. 

*7, Bought a piece of land containing 49-J^ acres. Sold 2 If 
acres. How many were there left ? Ans. 28|-. 

8. From |- of a day take ^ of a minute. 

Ans, 6 h. 69fJ m. 

9. From |. of f of ff take ^ of f of |. Ans, f . 

10. A man had 3 bags of money, containing in all 450 lbs. ; 
in the first bag he had 230^|- lbs., in the second 100^ J. How 
many were there in the third ? Ans. 119|-f^. 

11. From Ji of a pound take J of f of f of -J- of f of 8 shil- 
lings. " Ans. iJ|-J-J^. 

12. If a bushel of com cost f of a dollar, what will ^ of a 
bushel cost ? Atis, lf^, 

13. If ^ of a bushel of com cost ^ of a dollar, how much 
must be paid for 1 bushel ? Ans, $f . 

14. If ^^ of a hogshead cost £|f , what will be the cost of 
ff of ahhd.? Ans. £l7f 

16. Multiply 30 by 4i of f of f of |, and divide the prod- 
uct by i of 8 of I of 2\, Ans, 6f . 

16. Divide J of | by f of f. Ans, f 

17. Reduce f of a poimd, avoirdupois, to the fraction of a 
cwt. Ans, YT^, 

18. Multiply f of a day by |- of a minute. Ans. 315 m. 

19. Reduce Ss. Qd. to the fraction of a pound. 

An^, £r^, 

20. Reduce yj^ cwt. to the fraction of a pound, avoirdupois. 

Ans. f . 

21. What is the value of If of a dollar ? Ans. 5s. I^d. 

22. What is the value of ^ of a Julian year ? 

/ Ans. 251 d. 19 h. 45 m. 52|fsec. 

23. What is the value of ^ of a guinea? Ans, 18s, 
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24. Reduce 4 cwt. 2 qrs. 12 lbs. 14 oz. 12^ drs. to the 
fraction of a ton. Ans. ^. 

25. Reduce 16 h. 36 m. 55^ s. to the fraction of a day. 

Ans. ^. 

26. Reduce 2 qrs. 9 lbs. 10 oz. 7^ drs. to the fraction of a 
cwt. Ans. ^J^. 

27. K 100 oranges cost lO^s,, how many hundred may be 
bought for 106^^5. ? Ans, 10^. 

28. How much will i cwt. cost, at I6\s, per cwt. ? 

Ans. Bs, Hid, 

29. K f of a yard cost 18d,, what will 1 yard cost? 

Ans, 2s. 

30. If f of ^ of I of a ship be worth J of f of ^ of the 
cargo, valued at $36,000, what is the value of the ship ? 

Ans. $45,000. 



OIRCnLATING DECIMALS. 

Art. 151 • — CiBCULATiNG, or Recurrinq DECIMALS, are those 
that consist of a repetition of a number of digits, as .646464, 
etc., .4127127127, etc. ; in fact, every decimal that is not finite 
is a circulating decimal, or is such, that if continued far enough, 
the same figures .will again recur ; but it is only those of which 
the periods of circulation consist of a few figures, that gener- 
ally receive the definition of Circulating Decimals. 

When the circulation consists of the same digit repeated, it 
is called a Simple Circulate, and is distinguished by a point 

placed over it; thus, .111, etc.=.l ; .333 =.3, etc. When 
the period of circulation consists of more than one digit, 
it is called a Compound Circulate, and is distinguished 
by a point over the first and last repeating figure ; thus, 

.234234234, etc.=.234. A Mixed Circulate is that which 
has other figures in it that are not repeated, as .7848484, etc. ; 

and these are represented thus, .784. 

As aU operations, as multiplication, division, etc., of these 
numbers may be performed by the same rules which are given 
for common decimals, and as but few cases occur in which 
those rules are not to be preferred, some rules only will be 
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given for the reduction of circulating decimals to vulgar frac- 
tions, leaving the student to apply the rules. 

If, however, he should wish to pursue the subject farther, he 
can find his curiosity amply gratified by consulting the follow- 
ing authors : Brown, Cunn, Malcolm, Emerson, Donn, and par- 
ticularly Henry Clarke ; also, Dr. Wallis, all of whom have 
treated at some length the theory of Circulating Decimals. 



REDUCTION OF CIRCUIiATIITG DECIMAIiS. 

Art* 152* — To reduce a simple, or compound circulate, to 
its equivalent fraction. 

RULE. 

Take the given decimal ^ considered as a whole number, for the 
numerator ; and as mxiny 9*5 as there are places in the circulate, 
fw the denomirvator. When there are any integral figures in 
the circulate, as many ciphers must he annexed to the num^ator 
as the highest place in the repetend is distant from the decimal 
point, 

EXAMPLES. 

1. The circulate— .6= f = |. 

2. - - .36= ^5^= YX' 

3. - - .09= ^rs"^ iV' 

4. - - 2.663=2^=2xV 
6. - - 1.62= Iff. 

Art* 153* — ^To reduce a mixed circulate to its equivalent 
fraction. 

RULE 

Subtra^ct the finite part of the expression, considered as a 
whole numh&r, from the whole mixed repetend, taken in the same 
manner for the numerator ; and to as many 9*s as there are re- 
peating places in the circulate, annex <w mxiny ciphers as there 
are finite decimal places for a denominator ; thus — 

1. The circulate— .138=-4^^^=J^=3^. 

2. Again— 2.4i8=2iJi^^=2^=2||. 

Obs. — ^This rule, as it is not of great practical utility, may be passed 
over until the review. 
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RATIO AND PROPORTION. 

Art. 154* — We arrive at a knowledge of particular quanti- 
ties by comparing them with other quantities, which are either 
equal to, or greater or less than those which are the objects 
of inquiry. We may inquire, how much greater one quan- 
tity is than another ; or how many times the one contains the 
other. The answer to either of these mquiries is termed a ra- 
tio of the two quantities. One is called arithmetical, and the 
other geometrical ratio. 

Art# 155. — Arithmetical ratio is the differeme between two 
quantities. Thus, the arithmetical ratio of 6 to 3 is 3. It is 
sometimes expressed by two points placed horizontally be- 
tween the two quantities; thus, 6'-3=3, which is the same 
88 6—3=3. 

Art* 156* — Geometrical ratio is the quotient arising from 
dividing one quantity by another. Thus, the ratio of 6 to 3 is 
f, or 2. Geometrical ratio is expressed by two points placed 
one over the other, between the two quantities compared; 
thus 6 : 3=2. If the ratio is not specified, it is always under- 
stood to be geometrical. 

The two quantities taken together, are called a couplet. 

The number which is compared, being placed first, is called 
the antecedent, and that with which it is compared, the con- 
sequent. 

Of these three, the antecedent, the consequent, and the ratio, 
any two being given, the other may be found. 

EXAMPLES. 

1. If the antecedent be 16, and the consequent 4, what is 
the ratio ? Ans, 4. 

2. If the antecedent be 18, and the ratio 3, what is the 
consequent? Ans, 6. 

Art. 157 • — Inverse, or reciprocal ratio, is the ratio of the 
reciprocals of two quantities, 

Obs. — The reciprocal of any qoantity is a unit divided by that quan- 
tity. Thus, the reciprocal of 4 is i, the reciprocal of 3 is ^. 

The reciprocal ratio of 6 to 3 is ^ to ^ ; that is, ^-f-^, which 

QuKSTioNS.— 1. What is Ratio? 2. What is arithmetical ratio? 3. What is geo- 
metrical? 4. What is compooDd ratio ? 
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is equal to J. Hence, a reciprocal ratio is expressed by in- 
verting the terms of the couplet. The reciprocal ratio of an- 
tecedent to consequent, is the direct ratio of consequent to 
antecedent. The direct ratio of 6 to 3 is |= 2. The recipro- 
cal ratio of 6 to 3 is f =^. 

Art* 158* — Compound ratio is the ratio of the products of 
the corresponding terms of tvx) or mjote simple ratios. 

Thus, the ratio of 9 : 3 is 3. 
And the ratio of 6 : 2 is 3. 

64 : 6 = 9. 

Obs. 1. — A compound ratio is not different in its nature from a simple 
ratio. The term compound is used merely to denote the origin of the 
ratia 

Art* 159* — In a series of ratios, if the consequent of each 
preceding couplet is the antecedent of the following one^ the ratio 
of the first antecedent to the Ubst consequent is equal to that 
which is compounded of all the intervening ratios. Thus, 



12 
6 

18 
3 



6 

18 
3 
4 



Art* 160* — If we multiply all the antecedents together, and 
all the consequents together, it will he found that the ratio 
of the products of the antecedents to the product of the conse- 
quents, is equal to the ratio of \2, the first antecedent, to 4, the 
last consequent, which w ^ =3. 

Obs. 2. — Rejecting all the antecedents but the first, and all the conse- 
quents but the last, is cancelling equal £Eu;tors from dividends and divi- 
sors. (See Art 42.) 

Art* 161 • — If, in the several couplets, the ratios are equal, 
the sum of all the antecedents has the sams ratio to the sum of 
all the consequents, which any one of the antecedents has to its 
consequent. Thus, 

Obs. 8. — ^It will be observed, in 
this example, that the terms of the 
ratio are not used as factors. The 
ratio is, therefore, not a compound 
ratia 

It has already been shown (Art. 44) that to multiply the 
dividend with a given divisor, is the same as to multiply the 



12 : 


: 6—2 


10 : 


: 6=2 


8 . 


: 4=2 


6 


: 3—2 


36 : 


: 18=2 
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quotient, and to multiply the divisor with a given dividend, is 
the same as to divide the quotient. In Fractions the same 
principle was recognised, with this diflference only in the mode 
of expression ; we substituted numerator for dividend, and de- 
nominator for divisor. We shall now substitute antecedent for 
numerator or dividend, consequent for denominator or divisor, 
and ratio for value of the fraction. 

Art* 162 • — To multiply the antecedent, or to divide the con- 
sequent, is the same as to multiply the ratio, (See Art. 44.) 

Thus the ratio of 12 : 6 is 2 

Multiply the antecedent by 2, the ratio of 24 : 6 is 4 
Divide the consequent by 2, the ratio of 12 : 3 is 4 

Art* 1S3« — To divide the antecedent, or to multiply the con- 
sequent, is the sam£ as to divide the ratio. 

Thus, the ratio of 8 : 4 is 2 

Divide the antecedent by 2, the ratio of 4 : 4 is 1 
Multiply the consequent by 2, the ratio of 8 : 8 is 1 

Art* 164* — To multiply both antecedent and consequent by 
the same qiuzntity, does not affect the ratio. 

Thus, the ratio of 6 

Multiply both terms by 3, 18 
Divide both terms by 3, 2 

The ratio of two fractions, which have a common denomina- 
tor, is the ratio of their niunerators. (See Art. 76.) Thus, 
f : J=2. 

The direct ratio of two fractions, which have a common nu- 
merator, is the reciprocal ratio of their denominators. (See 
Art. 77.) Thus, f : J=f 

Art. 165« — A factor may be transferred from antecedent to 
consequent, and from consequent to antecedent, without alter- 
ing the mtio ; observing, that when a factor is transferred, it 
becomes a divisor, and when a divisor is transferred, it becomes 
a factor. (SeC'Art. 150.) 

Thus, the ratio of 16 : 2x4=2 ) ., .. 

Transferring the factor 2, ^ '• ^ =2 f ^^^ ^""^ ^*^^^' 

Artt 166* — It may be observed, in regard to ratio, that it 
exists only between quantities of the same nature, or, the 
things compared must be so far ahke that one may be said to 
be larger or smaller than the other. For example, a rod can- 



3 = 2 

9=2 ^ the same ratio. 

1 = 2 
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not be said to be longer than an hour, nor can there be a com- 
parison between them in any respect, for there is no common 
property. But a rod can be said to be longer than a foot, for 
it is made up of feet. There may be, however, a relation be- 
tween the numbers which stand for quantities of a dissimilar 
nature. Thus, the ratio of 16 to 8 is 2. Now, 16 may stand 
for rods, and 8 for hours, which things bear no relation to each 
other. 

The subject of ratio is of incalculable importance, since it 
lies at the foundation of all arithmetical investigation. The 
practical nature of ratio will be seen by the following example. 

1. If 6 yards of cloth cost 30 dollars, what will 12 yards 
cost ? The ratio of 12 : 6 is 2, which shows that 12 is twice 
as large as 6. It is, therefore, plain that the (^ost of 12 yards 
will be as much greater than the cost of 6 yards, as 12 is 
greater than 6. Therefore, 30x2=60, the cost of 12 yards. 
Again, if we know the price of 1 yard, we can repeat this price 
12 times, and th\is obtain the price of 12 yards. If 6 yards 
cost 30 dollars, it is evident that one-sixth of 30 will be the cost 
of 1 yard. Although, strictly speaking, there is no relation 
between the cost and the number of yards, yet the ratio of 30 
to 6, considered as numbers merely, is a number which will 
represent the cost of 1 yard. Therefore, 30 : 6=5, the cost of 
1 yard, and 5 X 12=60, the cost of 12 yards, as before. 

If we now compare the cost of the second with the cost of 
the first piece, we shall find that the ratio is equal to the ratio 
of the length of the second piece, to the length of the first 
piece. Thus, 12 : 6=2, and 60 : 30=2. 

When two or more couplets of numbers have equal ratios, 
these numbers are said to be proportionals. Hence, (Art. 167,) 
Proportion is an equality of ratios. 

Arithmetical Proportion is an equality of arithmetical ratios, 
and Geometrical Proportion is an equality of geometrical ratios. 
Proportion may be expressed, either by the common sign of 
equaUty, or by four points placed between the couplets. 
Thus— 

8 •• 6=4 •• 2, or 8 •• 6 : : 4 •• 2, arithmetical proportion. 
12 : 6=8,: 4, or 12 : 6 : : 8 : 4, geometrical proportion. 

The latter is read, — ^the ratio of 12 to 6 equals the ratio of 
8 to 4, or 12 is to 6 as 8 is to 4. 

The first and last terms are called the extremes, and the oth- 
ers the means. 
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Art. 167 • — The number of terms must be at least four, for 
the equality is between the r§,tios of the couplets ; and each 
couplet must have an antecedent and consequent. There may 
be, however, a proportion between three quantities ; for one of 
the quantities may be repeated, so as to form the two terms. 
Thus, 6: 12:: 12:24. 

Art. 168# — If four numbers are in geometrical proportion, 
the product of the extremes is equal to the product of the 
means. Thus, 12 : 8 : : 15 : 10, for 12 X 10=8 X 15. 

Artt 1W# — By multiplying the extremes and means together, 
a proportion is reduced to an equation. When the product of 
any two numbers is equal to the product of any other two, the 
numbers may be formed into a proportion by taking the factors 
on one side of the equation for the extremes, and those on the 
other for the means. Thus, 4x3=6x2. Making 4 and 3 
constitute the extremes, and 6 and 2 the means, we have the 
following proportion ; 4 : 2 : : 6 : 3. Form proportions of the 
following equations : 

6X 8= 4X12 

3X12= 4X 9 
. 4X '7 = 14x 2 

8X 9 = 12X 6 

Art. 170# — In compounding proportion, equal factors may 
be rejected from antecedents and consequents. Thus : 

12 : ^: : 9 : t 

A\ 0::): 
g : 20 : : : 15 

12: 20: : 9: 16 
Art. 171 • — If the corresponding terms of two or more ranks 
of proportional quantities be multiplied together, the products 
will be proportional. Thus : 

12 : 4 : : 6:2 
10: 5 :: 8:4 

120 : 20 : : 48 : 8 
Art. 172# — If the terms in one rank of proportionals be 
divided by the corresponding terms in another rank, the quo- 
tients will be proportional. 

rrn 12:6:: 18 : 9 
^^^' 6:2:: 9:3 

Then, V : | : : V : | 
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Arti 173# — If to or from the terms of any proportion, there 
be added or subtracted the correspondmg terms of any other 
proportion, having the same ratio, their sums or remainders 
will be proportional. Thus, 



U:1 

4:2 



18:^ 
10:6 



16: 8 
6: 3 



22:11 
10: 5 



Art. 174t — A factor may be transferred from one mean to 
the other, or from one extreme to the other, without altering 
the ratio, 16 : 8 : : 12 : 6. 

The scholar may be exercised upon the foregoing proposition, 
in the following manner : 

Teacher. What are the factors of the antecedent of the first couplet ? 

Scholar. 4 and 4. 

T. Transfer one of these to the consequent, and illustrate. 

;S. 4 : 1 : : 12 : 6. To divide antecedent and consequent by the same 
quantity, does not affect the ratio. 

T. How does it appear that the antecedent has been divided ? 

8. We have removed from it the factor, 4. Removing a factor iroia 
any quantity, divides by that factor. 

T. What are the factors of the antecedent of the second couplet? 

8. 4 and 8. 

T. Transfer the 4 to the consequent, and illustrata 

/S. 4 : f : : 3 : f . 

T. Remove the denominators from the consequents. 

8. 4 : 8 : : 3 : 6. 

T. What effect upon the consequents has removing the denominators ? 

T. Is there a proportion between the four following numbers ? 4 : 2 : : 6 
: 8. Illustrate. 

8. 4X3—2X6. 

T. Remove the jGactor, 4, from the left of the equation, and illustrate. 
2X6 To divide both members of me equation by the same 

"' ^""~4~ ' quantity, does not affect the equation. 

T. Do the four following numbers, 16 : 8 : : 12 : 6, constitute a propor- 
tion? 

8. They do. 

T. How do you know ? 

8. The ratios between the couplets are equal 

T. Divide the consequents by 2, and will there then be a proportion? 

8. There wiH 

T. Are not the ratios affected ? 

8. They are. 

T. Why then is not the proportion destroyed ? 

8. The ratios are still equal 

T, In what» therefore, does proportion coDeist ? 
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& In equality of ratios. 

T. How do you ascertain when the ratios are equal f 

8. By dividing the antecedents by the consequents, or by diTidnig con- 
sequents by antecedents, or by multiplying the extremes together and the 
means together. | 

T. How do you reduce a proportion to an equation t How do you form 
a proportion from an equation ? Reduce to an equation the following 
proportion ; 6 : 10 : : 4 : 8. Add 2 to each member of the equation. Is 
the equation afifected ? Why not t Add 2 to one member, and 8 to the 
other. Is the equation now afifected ? Repeat the axiom. 

Let the teacher multiply exercises of this kind. 

Art. 175i — Inverse, or reciprocal proportion, is an equality 
between a direct and reciprocal ratio. Thus, 4 : 2 : : ^ : f . 
That is, 4isto2as3isto6 reciprocally. Sometimes the or- 
der of the terms is inverted, without writing them in the form 
of a fraction. Thus, 4 : 2 : : 3 : 6, inversely. In this case the 
first is to the second as the fourth is to the third. 

We have seen that a factor may be removed from ailtece- 
dent to consequent, and the reverse, and the proportion still be 
preserved. 

Arti 176# — The terms of the proportion may also be changed, 
provided that the equality of the ratios be not affected. Thus, 

12: 8:: 15 -..10. 
12:15:: 8:10 

8: 10:: 12: 15 

8 : 12:: 10: 16 
10: 8:: 15: 12 
10 : 15 : : 8 : 12 
16 : 10 : : 12 : 8 
15: 12:: 10: 8 

In all these changes the product of the extremes will be 
foimd equal to the product of the means. If, therefore, we 
have the product of the extremes, and one of the means, it is 
easy to find the other. We can, therefore, find any one term 
of the proportion when we know the other three, for the term 
sought must be one of the extremes, or one of the means. 
The operation by which, three terms being given, a fourth pro- 
portional is found, is called the " Rule of Three," or " Rule of 
Proportion." There must always be three terms or numbers 
given, two of which are of the same kind, and the other of the 
kind of the answer required. 
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SIBIPIiB PROPORTION, OR RUIiE OF THREE* 

Art* 177* — Proportion is of two kinds, Direct and Inverse. 
Proportion is direct, when the ratios are in the order in which 
the question is proposed ; Inverse, when one of the ratios is 
inverted. A question is known to belong to Direct Proportion 
when more requires morey or les9 requires few. More requires 
more, when the second term is greater than the first, and re- 
quires that the fourth be greater than the third. Less requires 
less, when the second term is less than the first, and requires 
that the fourth be less than the third. 

1. If 3 men build 12 rods of wall in a given time, how 
many rods will 6 men build in the same time ? 

In this question the ratios are in the order in which the 
question is proposed, 3 : 12 : : 6 : the answer. More requires 
more : for, evidently, 6 men will perform more labor in the 
same time than 3 men. 

We may employ the same numbers in the proposal of a 
dififerent question, and the ratios will be inverted. 

2. If 3 men perform a certain amount of labor in 12 days, 
in how many days would 6 men perform the same ? 

In this question more requires less : for 6 men would re- 
quire less time to perform the same amount of labor than 3 
men : 3 is to 6 reciprocally as 12 is to the answer, |- : ^ : : 12 : 
the answer. 

Of the three terms given in Proportion, two are called the 
terms of condition, and one the term of demand. Thus, 3 
men, 12 days, are the terms of condition, and 6 men the term 
of demand. 

It may be observed that, in Proportional questions, the 
term of demand is the only term which presents any difficulty. 
The two other terms simply state a fact, or the condition upon 
which the conclusion rests, and are to be employed as the 
means of solving the difficulty. The answer to the question 
proposed, in Direct Proportion, depends upon the ratio of the 
term of demand to that term of the condition, which is of the 



QuESTioNB.— 5. What is Proportion? 6. What are the first and laat terms called? 
7. Having the extremes and one of the means given, how may the other mean be 
found? 8. What is tiie Rule of Three? 9. How are the ratios? 10. What is meant 
by the order in which the question is proposed? li. How is n question Itnownto 
belong to the Role of Three Direct ? Illustrate. ISl Rule for stating the iiuestion ? 
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same name or kind. In Inverse Proportion, the answer depends 
not upon the ratio of demand to condition, but of condition to 
demand. In either case, this ratio multiplied into that term, 
which is of the same name or kind as the answer required, 
gives the desired result. 



Solution of Question 1st. 

|X 12=24 -Atw. 

The ratio of 6 men to 3 men 
expresses how much more labor 
6 men can perform in a ^ven 
time, than 3 men, f =2. They 
would perform twice as much. 
The first step in solving a ques- 
tion is to find the ratio ; the sec- 
ond, to multiply. If 3 men build 
12 rods, then 6 men will build 
S of 12=24 rods. 



3. If 6 tons of hay cost 10 
dollars, how many dollars will 20 
tons cost ? 

Does this question belong to 
Direct or Inverse Proportion ? 

How do you know ? 

What is meant by more re- 
quiring more ? Illustrate by ex- 
ample 3d. 

Which is the term of demand ? 

Which are the terms of con- 
dition? State the question ac- 
cording to the example given. 

What is the first step in the 
solution ? What is the second ? 

Which term presents the diffi- 
culty ? 

How are the other terms to be 
employed ? 



Solution of Question 2d, 

JX 12=6 Ana. 

The ratio of 3 men to 6 men, 
expresses how much less time 6 
men would require than 3 m$n, 
to perform the same amount of 
labor. 

If 3 men will perform a certain 
amount of labor in 12 days, 6 
men will perform the same in f 
of 12:= 6 days. Also, if it takes 
3 men 12 days to perform a cer- 
tain amount of labor, it will take 
1 man 3 times as long, 3X12= 
36, and 6 men one-sixth as long 
as 1 man, 36-r-6=6 days. 

4. If 7 men reap a field of 
grain in 14 days, how many men 
can reap the same in 21 days ? 

Does this question belong to 
Direct or Inverse Proportion ? 

How do you know ? 

What is meant by more re- 
quiring less ? 

How do you know when more 
requires less ? 

Are the ratios direct or recip- 
rocal? 

What do you mean by a recip- 
rocal ratio ? 

Is the ratio that of the demand 
to the condition, or of the condi- 
tion to the demand? State the 
question, and illustrate. 



Art. 178# — ^It has been stated that, in Proportion, we have 
either the two extremes and one of the means, or the two 
means and one of the extremes given, to find the other. 

14 
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1. The extremes in a proportion 2. The extremes in a propor- 
are 12 and 4, one of the means 6. tion are 12 and 4, and one of the 
What is the other mean ? , means 8. What is the other 

mean? 

4. The means in a proportion 
are 8 and 6, and one of the ex- 
tremes is 12. What is the other 
extreme ? 

6. The extremes in a propor- 
tion are 12 and 9, and one of the 
means is 4. What is the other 
mean? 



3. The means in a proportion 
are 8 and 6, and one of the ex- 
tremes is 4. What is the other 
extreme ? 

5. If a man travel in 3 days 
60 miles, how many miles can he 
travel in 9 days ? 

Operation, 
fX 60=180 Ans. 

If he travel 60 miles in 3 days, 
the ratio of 9 to 3 shows how 
many more miles he could travel 
in 9 days than in 3 days. 



7. Tne extremes in a propor- 
tion are 12 and 9, and one of the 
means is 27. What is the other 
mean? 



From the preceding illustrations of ratio and proportion, we 
derive the following 

RULE. 

I. Write that term of the condition which is of the same 
nam£ or kind as the fourth term, or answer required, for the 
third term. If the Proportion be Direct, write that numher 
which expresses the demand for the second, and the remaining 
term of the condition for the first. If the Proportion he 
Inverse, vjrite the numher which expresses the demand, for the 
first, and the remaining term of the condition for the second 
term. 

II. Multiply the second and third terms together, and divide 
the product hy the first. 

III. If the first or secoryd terms consist of different denomino' 
tions, reduce both to the lowest mentioned. If the third term 
consist of different denominations, reduce it to tlie lowest, or the 
lower to a fraction of the highest, 

IV. Since the second and third terms are factors of a divi- 
dend, and the first term is the divisor, any fajctor common to 
the first and second or first arid third terms, may be rejected. 

Obs. — For the ntatement of a questi(m proportionally, the foregoing is 
the rule, but for practice, the following has many advantages: Ist, It is 
more convenienf for cancelling ; 2d, We avoid all fractions in the opera' 
tion ; 8d, We can often avoid the labor of the reductioQ ot the terms. 
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RULE FOR CANCELLING. 

Draw a perpendicular line, and phice the sign of the answer 
on th£ lefty (if the answer is to be in dollars, this $ is called the 
^9^ > \f pounds, this £,) and the term which expresses the de- 
mand on the right of the line, and that term of the condition, 
which is of the same name or kind, on the left, and the remain- 
ing term of the condition, on the right. Meduce, cancel, multi- 
pig, and divide, as before directed. 

If we do not wish to consider whether the proportion be 
direct or inverse, the following may be adopted : — 

RULE. 

Write that number which is of the same name or kind as the 
answer to the question, f(yr the third term of the proportion. If 
the answer is greater than the third term, write the greater of 
the remaining terms for the second, and the less for the Jirst, 
but if the answer is less than the third term, write the less of the 
remaining terms for the second term, arid the remaining for the 
first. Reduce the terms, cancel, multiply, and divide, as before 
directed, 

EXAMPLE. 

Art. 179. — K 3 yards of cloth cost 18 dollars, what will 9 
yards cost ? 

Operation 1st, Operation 2d, 

3 6 

$ : : : 18 $ : 1$ : : 9 

54 Ans, 54 Ans, 

Having stated the question and solved it, the student will 
give the following illustration at the black-board. This ques- 
tion belongs to Direct Proportion ; more requires more — the 
third term is greater than the first, and requires that the 
fourth be greater than the second. Having placed the name 
of the answer for the third term, we write 9, the number ex- 
pressing the demand, for the second term, and 3, the remain- 
ing term of the condition, for the first. The answer depends 
upon the ratio of demand to condition. The ratio of 9 to 3 
shows how much more 9 yards will cost than 3 yards ; but 
8 : 18 : : 9 : the answer. The ratio of 18 : 3 expresses the 
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cost of one yard. Hence, by analysis, if 3 yards cost 18 
dollars, one yard will cost ^^ = 6, and 9 yards will cost 
6X9=54. 

Teacher. In what does Proportion consist ? 
T. How many ratios are there ? 
Scholar. Two. 

T. How many drcumstances in the given question affect the answer 
S. One. 
T. What is it? 

^. The difference between the number of men in the demand and 
condition. 

Operation Sd, 

3 
18 



54 Ans, 

This mode of stating the question will admit of the same general illus- 
tration as the other. But a variety of illustrations may be employed. 
The following may be adopted We place the iiffn of the answer on the 
left of the line, and first dispose of the term of demand, because it is the 
term which presents the difficul^. We place it on the right of the line, 
because it is to be a dividend. It is also properly the antecedent in the 
last couplet, whose consequent is the ten^ sought. We therefore place 
that term which is of the same name, on the left, for a divisor, and close 
the statement by placing the name of the answer on the right. The first 
step in the solution is to find the ratio of demand to condition, which we 
find to be 3. The second, to multiply the ratio into the name of the 
answer. We thus obtain 54 dollars, tne answer. 

T. Do we necessarily, in the solution, first find the ratio of demand to 
condition ? 

8. We do not 

T. Why not? 

8. We may reject from either fiictor of the dividend, a fiictor equal to 
the divisor: for 18X3 =-9X6 — 54. 

7! If we reject the factor 3 from the divisor, and fit>m 18, one of the 
fi&ctors of the dividend, how will the question read ? If we reject the 
&ctor 3 from the divisor, and from 9, one of the £acton of the dividend, 
how will the question then read ? 

7! Prove your answer to be rights and also show the connection be- 
tween antecedent and consequent. 

8, We may substitute in the place of the sign of the answer, the 
answer itself; we shall then have the means on the right, and the ex- 
tremes on the left of the line. We commence with the answer, or last 
consequent, and draw a line to its antecedent, or the demand, thence to 
the left, connecting it with the condition, or first antece- 
dent, thence to its consequent on the right, then back 
to the point of commencement. The statement then 
reads, consequent, antecedent, antecedent, consequent 
Thus antecedents are connected with antecedents, and consequents with 
consequents. 



K7' 

8^ ^18 
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EXAMPLES. 

1. K 12 yards of cloth cost $48, what will 4 yards cost ? 

Ans. $16. 

2. If 4 bushels of wheat cost $8, how much will 16 bushels 
cost ? Am. $32. 

3. If a man earn $24 in 12 days, how much does he earn 
in 6 days? Ans. $12. 

4. If S' yards of cloth cost $12, how much will 10 yards 
cost? Ans. $15. 

6. If 10 yards of cloth cost $16, how much will 8 yards 
cost? Ans. $12. 

6. If 6 acres of land are bought for $180, for how much 
may 15 acres be bought? Ans. $450. 

7. If 15 acres of land cost $450, what will 6 acres cost? 

Ans. $180. 

8. If 18 yards of cloth cost $36, what will 20 yards cost? 

Ans. $40. 

9. If 7 men be paid $8f for a certain amoimt of labor, what 
ought 25 men to receive at the same rate ? Ans. $30. 

Obs.1.— Mixed numbers must be reduced to improper fractions, and 
the nvimerators placed on that side of the line where the whole numbers 
would be placeoL Let it be remembered, that the numerator of a fitu> 
tion always occupies the same side of the line which a whole number 
would occupy, standing in the place of the fraction. (See question 14, 
below.) 

10. If 2 horses plough 5| acres in a day, how many acres 
would 18 horses plough in the same time? Ans. 46 acres. 

11. If 3i dollars will buy 6f yards of cloth, how many 
yards will $40 buy? Ans. 81 yards. 

12. If $12f buy 4^ yards of cloth, how many yards will 
$1*74 buy? Ans. 57 yards. 

13. If ly*|- of a bushel of wheat cost $2|-, how much will 
60 bushels cost? Ans. $11 5 J. 

14. If ^ of a yard of cloth cost f of a dollar, how much will 
|- of a yard cost ? Ans. $2^. 

Read this question thus : What will 7 yards cost, if 1 yard 
cost 2 dollars? 



QuKsnoMS. — 13. When either of the terms is a compound quantity^ what is the 
role? 14. Analyze question i2d. 15. Rule for mixed numbers? 16. On which ^de 
of the line is the numerator of a fraction to be placed ? 

14* 
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Statement, 

7 



Now write each denominator on the side 
of the line opposite its numerator, thus : 

Operation, 

$1 



1 
3 

3 



4 
t 



7 = 



2h Ans. 



15. If 3 horses consume 4^ tons of hay in 4 months, *how 
many tons will 22 horses consume in the same time? 

Ans. 33 tons. 

16. If 1 yard of ribbon cost 8 pence, how many dollars will 
72 yards cost ? Ans, $8. 



Operation. 



How many $ 
yd. 1 

d, n 





8, 



n yd. 

8 d. 

1 

1 



8, 



$8 Ans, 



Obs. 2.-When the answer is required in a 
different denomination from that given in 
the supposition, follow the tables from the 
denonunation given to the denomination re- 
quired. In the last example, the price of 1 
yard is. 8 pence. The answer is required in 
dollars; therefore, continue the statement 
by saying, 12 pence make 1 shilling, and 6 
shillings make 1 dollar, the denommation required. Then 6 times 12 on 
the left cancels 72 on the right; 8 being the only number left on the 
right of the line, and there being no number on the left greater than 1, 
8 is the answer in dollars. 

17. If 1 pint cost lOd., what will 3 hhds. cost in pounds? 

Operation, 

In this example 
the first and third 
terms are of dif- 
ferent denomina- 
tions, and the sec- 
ond term is dif- 
ferent from the 
answer sought ; 
therefore, follow 
the tables until you find the name of the answer required, ob- 
serving to commence each successive step on the left with the 




Beduefaig 
h(^Bhead8 
to piatS) 
see Red. 
DeeoeritL 

Redacing 
pence to X 
see Red. 
Ascend. 



Questions.— 17. Repeal the Obs. under question 16. 18. What is the ratio of eath 
term in the demand to each corresponding term in the supposition, in question 16? 
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denomination last placed on the nght, thus : How many £ will 
3 hhds. cost ? 

The facility of passing from one 
denomination to another will be 
readily seen in the statement of 
this question ; and also that the 
process of Reduction Descend- 
ing and Ascending employed in 
the ordinary mode, is rendered 
imnecessary by cancelling; thus, 3 times 4, on the right, are 
equal to 12 on the left, and 2 times 10 on the right are equal 
to 20 on the left ; 63 being the only number left greater than 
1, and standing on the right, it is the answer in pounds. 

18. K 3 hhds. cost £63, what will 1 pint cost in pence? 

Ans, lOd, 



If 1 hhd. 
and 1 gal. 
and 1 qt. 


is 63 galls, 
is 4 qts. 
is 2 pts. 


and 1 pt. 
and 12 d. 


is 10 pence, 
is 1 a. 


and 20 8, 


is 1 £ 



Having made the state- 
ment, the connection be- 
tween the numbers may 
be shown by connecting, 
with a continued line, 
first, the sign of the an- 
swer on the left with the 
demand on the right, and 
the demand with a num- 
ber of the same name on the left, and this again with its equal, 
or its value, (as 3 hhds. with £63, its price,) on the right; 
and thus on from left to right alternately, until you come to 
the name of the answer, on the right ; then returning with the 
line to the sign of the answer where you commenced. 

19. If 1 yard of cloth cost 13| shillings, how much will 12 



StatBment, 

How many pence, d. 
pts. 

qts. 4 

gals. 63 

hhds. 3 

£1 

8.1 




ells English cost in pounds ? 
Operation, 



iH V 




How many £ 


It EllE. 


EUE., 1 


$ qrs. 


Qrs., 4 


1 yd. 


Yd., 1 


4t8, 10 


3 




Shil., t0 


£1 



|£10 An8. 



Am, £10. 



20. If 12 ells English cost 
£10, what will 1 yard cost? 

Ans, \^\8, 

21. If 1 pint of rye cost 2 
pence, what will 7 chaldrons 
cost in guineas ? 

An8, 86^ guineas. 
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22. If 1 pint cost lOd,, what will 3 hhds. cost in dollars? 

Ans, $210. 

23. If 1 nail cost 3 farthings, how many pounds will 40 
yards cost ? Ans. £2. 

21. If 7 chaldrons cost 85|- guineas^ what will 1 pint cost 
in pence ? Ana. 2d, 

25. How many pounds will 3 tons of lead cost, at 2 far- 
things per ounce ? How many guineas ? How many dollars ? 

Ans, £224 ; 160 guineas ; $746f . 

26. What will 20 dozen pairs of gloves cost, at 4^. 6d, per 
pair ? Ans, £54. 

Obs. 8.-4 shillings 6 pence may be reduced to pence-^4 pence ; or thus, 
4^ 8hilling8«»|«. 

27. How many yards of cloth may be bought for £32 lOs,, 
at 12s. 6d, per ell English ? Ans. 65 yds. 

28. If ^ of a yard cost |^ of a shilling, how many guineas 
will 42 yards cost ? Ans, 5 guineas. 

29. If 96 lbs. of red lead cost £3 125., what is 1 lb. worth? 

Ans, 9d. 

30. What is the value of Ij cord of bark, if 4J cords be 
worth $20.25? Ans. $5.62^. 

31. If 6i yards cost $3, what will 9^ yards cost? 

Ans. $4,269+. 

32. How many miles will a man travel in f of a day, if in ^ 
of a day he travel 5120 rods? Ans. 20 miles. 

33. If -^^ of a barrel of flour serve 3 men 1 day, how much 
will be sufficient to serve 402 men the same length of time ? 

Ans. 7^ barrels. 

34. A man owning f of a coal mine, sold f of his share for 
$36000. What was the value of the mine ? Ans, $80000. 

35. What will 8 bales of cloth cost, each bale containing 
12 pieces, and each piece 27 yards, at $54 per piece, and what 
will be the cost of 1 yard ? 

Ans. The whole $5184, and 1 yd. $2. 

36. K $100 gain $6 in one year, how much wiU $450 gain 
in the same time ? Ans. $27. 

37. If 17 tons 12 cwt. of iron cost £165, what will be the 
cost of 2 cwt. ? Ans, ISs. 9d, 

38. If 112 lbs. of beef cost 18«. 8d., what is 1 lb. worth? 

Ans, 2d. 

39. If a man travel 200 miles in 16 days, what is the aver- 
age distance for every 3 days ? Ans. 40 m. 
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40. If |- of a yard cost ^ of a pound, what will 60 yards 
cost in dollars ? Ans, $240. 

41. K 30 horses consume 70 bushels of oats in 4 weeks, how 
many bushels will 9 horses consume in the same time ? 

Ans. 21 bushels. 

42. A merchant bought a number of bales of velvet, each 
containing 129^^ yds., at the rate of $7 for 5 yds. Sold the 
same at the rate of $11 for 7 yds., and gained $200 by the 
bargain. How many bales were there ? Ans. 9 bales. 

Operation, 
Yds. in a bale. 

19Q17 — 3500 



FDtST STATEMENT. 



How many $ 
yds. 7 



5 yds. 

11 $ 



66=$74. 



Sold 6 yds. for $7f . 
Bought 6 yds. for $7. 

Gained on 5 yds. $|^. 



8EC0in> STATEMENT. 

Bales ^00$ 

9 yds. 
yds. $$Mn 9 
1 bsile. 



9 bales Ans, 

Ob8.4^Iii the above question it is necessary to make two statements. 
First, to find the gain on 5 yards. We then say, on how many bales is 
$200 gained, if -^ of a dollar is gained on 6 yards, and ^|^ yardb make 
Ibale? 

43. If 500 men consume 102|4- barrels of flour in 9 months, 
bow many barrels will 365 men consume in the same time ? 



Operation 1st, 
7500 



'7T- 



Operation 2d, 
10254= 



•tT 



500 : 365 : : 



73 



73 

How many bbls. 
Men 900 



Then, 5x73=365 

The first and second terma^ are 
now equal, and may be rejected. 
The answer is therefore 75. A 
divisor transferred from one an- 
tecedent to the other, becomes 
a multipher. 



)00 men ^ 
7500 bbls. 



75 bbls. Ans. 
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44. A merchant bartered 6f cwt. of sugar, at 6jc?. per lb., 
for tea at 8f «. per lb. How much tea did he receive ? 



Operation \8t, 
5^=^^ cwt. y of X^2.= S9Z3 

Invert the divisor. 
8 : 160272 



Tea. 



828 
.36 



86 



4968 160272 
2484 8 





cwt. 1 
lb. 1 

8, 69 



Operation 2d. 
6|=Vcwt. 

6|=Vrf. 
53 sugar. 



29808)1282176(43^ Ana. 



69 



np^ 1XBX63=296S 
f$d. ) 

1«. 

8 

1 lb. tea. 



2968=43^ Ana. 



45. K I buy 3^ lbs. of sugar for 25 cents, what part of a ton 
can I buy for $6 ? 



Operation 1st, 
lbs. ton, 

8i=Jof^ofiof^=:j^ 

56 

4 

224 

20 



4480 

25 : 600 : 

7 

25)4200(168 
25 

170 
150 



7 
4480 



80 



Operation 2d. 
Ibe. 

Ton. 
cts. t$ 

% 

lbs. ^9 

qrs. 4 

cwt. 20 



% lbs. 1% 3 

1 qr. 
1 cwt. 
1 ton. 



3=^ iliw. 



200 
200 



46. If 2 lbs. of sugar cost } of a dollar, what will 100 lbs. 
of coffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

9* 
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\ 
FIIUST 8TATRMRNT. 

Operation Ist. Operation 2d. 
cof. sug. cof. What will 1 100 coffee 20 
{J : 8 : : 100 20 coffee 9 $ sugar 

8 sugar ^1$ 
160 lbs. sugar. 4 


SKOOND 8TATRMJCNT. 

sag. sug. cts. 
t : 100 : : 25 
80 80 

$20.00 Ans. 




$20 Ans. 



47. If J lb. less by ^ cost lS\d., what will 14 lbs. less by 
J of 2 Iba. cost ? Ans, £4 9*. 9^rf. 

48. A merchant failing in trade owes $6000. His property 
amounts to $2400. What does his creditor receive to whom 
he owes $500, and what does he pay on the dollar ? 

J j Creditor, $200. 
^^- ( On dollar, 40 cts. 

49. Bought J yd. of cloth for $f ; sold J of | of |- for |«. 
Did I make or lose ? Ans. Made 10 cents +. 

60. If 40 yards of cloth cost $32, what will 1 ell English 
cost? Ans. $1. 

51. A mercer bought 3^ pieces of silk, each piece contain- 
ing 24 J yds., at 6s. 6d. per yd. What did the whole cost him? 

Ans. £21 135. Id. 

52. If |- of a gallon cost i)f , what will | of a tun cost ? 

Ans. £140. 

68. If 2^ yds. of cloth cost 60 cents, what will 125f yds. 
cost? ^7W. $30.18. 

64. If f of a cord of wood is worth $6, what is 40 cords 
worth? Ans. ^270. 



ihvbrse: proportion. 

(For the rule, see Art. 118.) 
EXAMPLES. 

Art. 180« — 1. If 4 men build a wall in 20 days, in how 
many days could 8 men build the same wall ? 
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Operation, I^ ^ ™®^ ^^^ build a ^v^all in 20 

^ days, 8 men would build the same 

*rt H^* in ^" i=i ^^ *^® *^™®- i ^^ 2^' ®^ 

?5J9 a. 10 20 multiplied by the ratio of 4 to 



la how many 
days. 



12 days Am. 8=10 days, the answer. 

2. If 6 men mow a field in 21 days, in how many days 
would 9 men mow the same? Ans. 14 days. 

3. If it take 9 men 14 days to mow a field, how long would 
it take 6 men to mow the same field ? Ana. 21 days. 

4. If it take 6 men 21 days to mow a field, how many men 
would mow the same in 14 days? Ana. 9 men. 

6. If a man perform a journey in 6 days, when the days are 
16 hours long, in how many days can he perform the same 
when the days are 12 hours long? Ans. 8 days. 

6. If 1 cwt, be transported 150 miles for 1 guinea, how far 
can 6 cwt. be carried for the same money ? Ans. 25 miles. 

7. How many yards of carpeting, \ yard in width, will cover 
a room 30 feet long and 20 feet wide? Ans. 133^ yds. 

8. What must be the length of a garden, 16 rods in breadth, 
to contain 2 acres ? Ans. 20 rods. 

9. How many yards of lining, \ yard wide, will it take to 
line a cloak 4^ yds. long and \\ yd. wide ? Ans. 7 J yds. 

10. If I lend a friend $200 six months, how long ought he 
to lend me $1000 to repay the kindness, allowing the month 
to be 30 days ? Ans. 36 days. 

11. Suppose 800 men were placed in a garrison, with pro- 
vision sufficient to last them 2 ^months, how many must depart 
that the provision may last them 5 months ? 

Ans. 480 men. 

12. A ship's company of 15 persons is supposed to have 
bread to last their voyage, allowing each person 8 ounces per 
day. They pick up a crew of 5 persons in distress, whom 
they permit to share their daily allowance with them. What 
will be the allowance of each person ? ' Ans. 6 ounces. 

13. When wheat is sold at 93 cts. per bushel, the penny 
loaf weighs 12 ounces. What must it weigh when wheat is 
$1.24 per bushel? Ans. 9 ounces. 

14. How many yards of cloth, 1 J yd. in width, are equal in 
measure to 30 yds. 1 ell English in width ? Ans. 25 yds. 

15. How long must a board, 4^ inches in breadth, be, to 
contain a square foot? Ans. 32 iaches. 
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16. A certain building was raised in 8 months by 120 work- 
men. How many workmen could have done the same amount 
of labor in 2 months ? Ans. 480 men. 

17. How much in length that is 10 rods in width will it 
take to make an acre? Ana, 10 rods. 

18. There is a cistern having a pipe which will empty it in 
6 hours. How many pipes of the same capacity will empty it 
m 20 minutes? Ans, 18 pipes. 

19. If 30 men can perform a piece of work in 11 days, how 
many men will accomplish another piece of work, 4 times as 
large, in a fifth part of the time ? Ans. 600 men. 



COMPOUKD PROPORTIOH. 

Artt 181t — When a proportion is formed by the combina- 
tion of two or more simple proportions, it is called Compound 
Proportion, or Double Rule of Three. 

1. If 8 men consume 24 bushels of wheat in 5 months, how 
many bushels will 4 men consume in 15 months ? 

In this question, the number of bushels consumed depends 
on two circumstances — ^the number of men, and the time. We 
may consider the circumstances separately, and solve the ques- 
tion by two statements in the Single Rule of Three. First, the 
number of men. If 8 men consume 24 bushels in 5 months, 
how many bushels will 4 men consume in the same time ? 

Operation l8t. 

2$:f:: 24(12 Afu. 

Secondly, the time. If 4 men consume 12 bushels in 5 
months, how many bushels will the same number of men con- 
sume in 15 months? 

Operation 2d. 

8 
<( : J:$( : : 12 

MAn». 



QuxflTioii.— 1. Ho^ 1| Pompoaod Pvoportion formed? 
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The first operation is in Simple Proportion, because we em- 
ployed but one simple ratio as a multiplier upon 24 bushels, 
the name of the answer, viz., the ratio of 4 men to 8 men. 

The second operation is also in Simple Proportion, for the 
same reason. The ratio employed is the ratio of 15 months to 
5 months. 

We may now unite these two statements in one, applying 
the rule already given in Simple Proportion. Thus, 



2 $ : ^ :: ) Or thus : b. 

3 > 24X3^2=36 -4iw. t$ 

$ : 19 : : 



4 

19 3 
t4l2 



36 Ans, 

Here we have two terms of demand, viz., 4 men and 15 
months ; and two terms of condition, 8 men and 5 months. 

The ratio of 4 to 8 is ^, and the ratio of 15 to 5 is 3. If 
we multiply these two simple ratios together, we have a com- 
pound ratio, which, multiplied into 24 bushels, gives the an- 
swer. Jx3=§, and 24xf=-36, the answer. It is the use 
of a compound ratio which constitutes Compound Proportion. 

All questions in Compound Proportion may be solved by 
two or more statements in Simple Proportion, or they may be 
analyzed thus : If 8 men consume 24 bushels in 5 months, 1 
man would consume j- of 24=3 bushels, and in 1 month ^ of 
8=:f of 1 bushel. Then 4 men would consume 4 times f ^V 
in 1 month, and in 15 months 15 times V =36 bushels, the 
answer. 

Art. 182. — Compound Proportion teaches to solve hy one 
statement qvsstions which toould require ttoo or more hy Simple 
Proportion, 

Obs. l.-The student should be required, first, to solve the question by 
analysis, then by proportion. 

2. If a man build 27 rods of wall in 3 days, when the days 
are 1 2 hours long, how many rods can he build in 9 days, 
when the days are 16 hours long ? 

If a man in 3 days build 27 lods, in one day he would build 
J- of 27=9 rods. If in one day, 12 hours long, he buDd 9 
rods, in one hour he would build |% of a rod, and in 16 hours, 
^ X 16 = ^^* = 12 rods. If in 1 day, 16 hours long, he build 



QuBSTioifs.— 1. What does Ocaapoand Proporiicm ttechf St. What oonstitutM 
Oompouod Proportion 7 
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12 rods, in 9 days he would build 12x9=108 rods, the 
answer. 

In this example, 3 days, 12 hours long, are equal to 12 X 3 = 
36 hours ; and 9 days, 16 hours^long, are equal tol6x9=144 
hours. We have, then, this proportion ; 36 h. : 144 h. : : 
27 rds. : 108 rods, for V^*=4, and ^^^=4. The ratio of 
the time in the demand, to the time in the supposition, is the 
same as the ratio of the term sought to the rods in the condi- 
tions of the question. That is, the ratio of 144 hours to 36 
hours, expresses how many more rods can be built in 9 days, 
16 hours long, than in 3 days, 12 hours long. 

It will be perceived, that the ratio of the time in the de- 
mand, to the time in the supposition, is the product of two 
simple ratios. It is a ratio of the ratio of days to days, and 
hours to hours, ^a ratio produced by the multiplication of sim- 
ple ratios is called a compound ratio.) Thus, if a man in 3 
days, 12 hours long, build 27 rods of wall, the amount of wall 
built in 9 days, (the days being of equal length,) is expressed 
by the ratio of 9 to 3, f =3 ; that is, he could build 3 times 
the number of rods, 27x3=81 rods; but the days are 16 
hours long ; this circumstance, again, affects the result, and is 
expressed by the ratio of 16 to 12, r|=lil *^** ^s, the 
amount of labor performed in 16 hours is greater by ^ than 
the labor performed in 12 hours; J of 81 rods =27, and 
27+81 = 108 rods. If we multiply these simple ratios, 3 X 1^- 
=4, we have a compound ratio, the same as above, and 
27x4=108 rods, the same answer. The ratios of the days 
to days, and hours to hours, may be expressed thus. If, in 3 
days, 12 hours long, 27 rods of wall are built, how many rods 

days, hours. 

can be bmlt in f of ^? f of f|=yy^=4, and 27 X 4=108, 
the answer. 

Obs. 2.-The teacher will now call upon some member of the class, to select 
the terms, and form first a simple proportion, and then a compound, in the 
following manner, and illustrate as he proceeds ; 8:9 : : 27 : This 
statement involves Simple Proportioa The days are considered of equal 
length. There is but one circumstance that affects the answer, viz. : the 
difference in the number of the days. This affects it in a threefold ratio. 
The ratio of 9 : 8=-3, which shows how many more rods could be built 
in 9 days; than in 8 days. But the days are not of equal length. This 
drcumstaiice must also be considered. We will thereiore introduce into 
the statement another simple ratio. The ratio of 16 to 12, which shoWB 
how many more rods coula be built in 16 hours, tiian in 12. 
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3 

3 : 
4 

Thus, $Xt : H 



• • J 



27 
4 



108 Am, 



Multiplying antecedents and consequents by antecedents and conse- 
quents, the ratios are compounded, and thus the question becomes Com- 
pound Proportion. 

T, How does it appear that antecedents and consequents have been 
multiplied f 

S, Introducing a factor, multiplies by that factor, and cancelling 
equal factors from antecedents and consequents, does not affect the 
ratios. In this example, the factors are all cancelled but 4 and 1. 4 is 
therefore the compound ratio. 

T. Does this question involve Direct or Inverse Proportion ? How do 
you know ? How many simple ratios are there ? Upon how many cir- 
cumstances does the answer depend ? What are they ? In what ratio 
does the first circumstance affect the answer ? The second ? In what 
both combined ? What is this ratio called ? What is a compound ratio 1 
Does it differ, in itself considered, from a simple ratio I 

Question 2. — If a man build 27 rods of wall in 3 days, when the days 
are 12 hours long, in how many days can he build 108 rods, when we 
days are 16 hours long f 



3 >3x3=9-4n«. 

4 ^0 : ^* : : ) 

Let the student state and illustrate this question, in the following 
manner: 

This question involves Inverse Proportion — ^more requires less. It 
would require a less number of days to perform the same amount of 
labor, when they are 16 hours long, than when they are 12. The nimi- 
ber of the days will be inversely as their length. We therefore place 
the 16 hours in the demand, for the first term, and the 12 hours in the 
condition for the second. We reject the factor 4, which is common to 16, 
the antecedent, and to 12, the consequent. Then 4X27-»'108, which is 
an antecedent and consequent, and therefore may be rejected. The ratios 
are now compounded, and the proportion reads, 1 : 3 : : 8 : 9 the answer. 

T. By what rule are the foregomg questions stated f 

&. By the rule given for Simple Proportion. 

3. If 3 men can build 360 rods of wall in 24 days, how 
many rods can 8 men build in 27 days ? 

4. How many men will it take to build a wall, 76 rods long, 
8 feet high, 3 feet thick, in 6 days, working 9 hours each day, 
if 20 men can build a wall 100 rods long, 6 feet high, 4 feet 
thick, in 12 days, working 12 hours each day? 
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6 
4 
6 
9 



Statement. 

: 8 

3 

: 12 

12J 

Operation, 



• 



I- 20 men. 






How many men ? 

it 



8 
$ 
It 

u 

n 



40 



5x8=40 men Ans. 

t 
men. 

men Ans, 



6. If f of a yard of cloth, -J yd. wide, cost £J, what is the 
value of f yard. If yard wide, of the same quality ? 

6. If a man travel 240 miles in 12 days, when the days are 
12 hours long, how far can he travel in 2*7 days, when the days 
are 16 hours long ? 

hxt* 183. — In Proportion, both Simple and Compound, the 
terms in the supposition and demand may be distinguished by 
cause and effect, or prodiicing and produced terms. That which 
causes any thing, or produces an effect, as men, time, length, 
breadth, depth, etc., may be denominated a producing term. 
Thus, in the foregoing question, among the terms of supposi- 
tion, one man, 12 days, 12 hours long, are the joint cause, or 
producing terms, and miles the effect, or produced term. 
Among the terms of demand, 27 days, 16 hours long, are the 
joint cause, or the producing terms, and the rods required are 
the effect, or the prodttced term. In all questions in Proportion 
the answer required will be either cause or effect, (a produ>cing 
or produced term,) Hence, 

Art. 184. — ^When the term required is a produced term, 

Draw a perpendicular line, and place all the terms of demand 
on the right of the line, and all the corresponding terms of the 
condition on the left, closing the statement by placing the name 
of the answer on the right. 



QuBsnoNS. — 1. What is meant by producing- and produced tenns? 2. Rule, whom 
fhe tenn required is a produced term ? 

16* 
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Obs. 1. — All questioiis under the foregoing head will be found to be in 
Direct Proportion, 

7. If 4 students spend £19 in 3 months, how many pounds 
will 8 students spend in 9 months ? Ans, £114. 

Operaticm, 



How many £ ? 

Producing terms of j Students 4 

the supposition. ( Months 3 



8 students. ) Producing terms 

9 months. J of the demand. 
j^^^ j ProQuced term of the 

( supposition. 

£114 Ans. 

8. If 7 men can reap 84 acres in 12 days, 12 hours long, 
how many acres can 20 men reap in 5 days, 14 hours long ? 

Ana, 116f acres. 

9. If 8 reapers receive £3 45. for 4 days' work, how much 
ought 20 reapers to receive for 16 days' work ? 

An8. £30. 

10. If 3 men receive £8.9 for 19.6 days' labor, how much 
ought 20 men to receive for 100.25 days* labor? 

Ans, £B05 Os, 8d, Iqr. 

11. If 20 cwt. may be carried 80 miles for $35, how much 
will it cost to transport 40 cwt. 100 miles ? Ans. fSV-J-. 

12. If the freight of 9 hhds. of sugar, each weighing 12 
cwt., 20 leagues, cost £16, what must be paid for the freight 
of 50 tierces, each weighing 2^ cwt., 100 leagues? 

Obs. 2. — Hundred weight and distance are the producing terms, and the 
money received, the produced term. 

13. If 2^ yards of cloth, If yards wide, cost £3f , how much 
will 361 yards, 1 J yards wide, cost ? Ans, £54f . 

14. If 24 bushels of wheat be consumed by 8 persons m 6 
months, how many persons will consume 36 bushels in 16 
months ? 

Operation. 

H bushels 4. 



How many persons ? 

p bushels t4 

$ men 1$ 



9 months. 
^ persons. 

4 persons Ans. 



Art. 185* — When the term required is a producing term, 

Draw a perpendicular line, and pla^e the prodticed term qf 
the demand and the producing terms of the supposition on the 
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right, and the remaining terms on the left of the line, and pro- 
ceed as before, 

Obs. — ^ThiB head will be found to correspond with Ifwene ProporHtm, 
and may be applied to both Simple and Compoimd. 

15. If 6 men build a wall, 20 feet long, 6 feet high, and 4 
feet thick, in 16 days, working 12 hours in a day, in how many 
days will 24 men build a wall 200 feet long, 8 feet high, and 
6 feet thick, working 10 hours in a day ? Ans, 96 days. 

Operaticm, 

AA « f Produced terms of de- 
tv 



How many days ? 

Produced terms of 
supposition. 

Producing terms of 
demand. 







It 



mand. 



12 



J / Producing terms of 



supposition. 



96 days Ans. 

16. If 3 men, in 24 days, 9 hours long, can dig 328 rods of 
trench, 6 feet wide and 4 feet deep, how many men will it take 
to dig a trench 984 rods long, 9 feet wide, and 8 feet deep, in 
27 days, when the days are 12 hours long ? 
' Ara. 18 men. 

IT. If a man can travel 240 miles in 16 days, when the 
days are 14 hours long, how many days will it take him to 
travel 720 miles, when the days are 12 hours long ? 

Ans. 56 days. 

18. If 98 lbs. of bread be sufficient to serve 7 men 14 
days, how many days will 63 lbs. serve 21 men ? 

Ans. 3 days. 

19. If 40 men in 15 days, 12 hours long, build a wall 200 
feet long, 12 feet high, and 5 feet thick, how many hours long 
must the day be, that 20 men, in 12 days, may build a wall 
100 feet long, 10 feet high, and 6 feet thick ? 

Ans. 15 hours. 

20. If 20 men in 12 days, 15 hours long, can build a wall 
100 feet long, 10 feet high, and 6 feet thick, in how many days, 
of 12 hours long, can 40 men build a wall 200 feet long, 12. 
feet high, and 5 feet thick ? Ans. 15 days. 

21. If 16 compositors set 150 pages of types, each page 



QuKSTioN.— 3. Rule, when the term required is a produdnff term t 
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consisting of 48 Imes, and each line of 60 letters, in 8 days, 10 
hours long, how many compositors will be required to set 500 
pages of 72 lines each, and 45 letters in a Une, in 6 days, 8 
hours long ? Ans. 120 compositors. 



SUPPLEMENT TO THE RULES OF PROPORTION; 

EXAMPLES. 

Art. 186* — 1. If I can hire 30 horses pastured 1 weeks for 
£Q, how many weeks may 5 horses be pastured for £4 58. 
Bjd, ? Ans. 30 weeks. 

2. If 8 men build 48 rods of fence in 1 day, how many 
rods will 24 men build in the same time? Ans. 144 rods. 

3. If 24 men build 144 rods of fence in 1 day, how many 
rods will 8 men build in the same time ? Ans. 48 rods. 

4. How many men will it require to build 144 rods of fence 
m 1 day, if 8 men build 48 rods in the same time ? 

Ans. 24 men. 

5. If 20 men build a mill in 160 days, in how many days 
could 25 men build the same mill ? Ans. 128 days. 

6. If 25 men build a mill in 128 days, how many men will 
build the same mill in 160 days? Ans. 20 men. 

T. How many cords of wood may be bought for £40, if 2^ 
cords cost $6 ? Ans. 53 j- cords. 

8. How many bushels of wheat may be bought for £40, if 
1 bushel of wheat be worth 2 bushels of rye, and 4 bushels of 
rye be worth 6 bushels of com, and 8 bushels of com be worth 
16 bushels of oats, and 1 bushel of oats be worth 2 shilhngs ? 

Ans. 80 bushels. 

9. If 18 cords of oak wood be worth 26|- cords of hemlock, 
and a cord of hemlock 14|- shillings, how much will 4^ cords 
of oak cost in cents, and how many guineas ? 

600 cents. 
3f guineas. 

10. How many stoves may be bought for 672 shillings, if 8 
fire-frames are worth 3 j- stoves, and 16 fire-frames are worth 
32 guineas ? Ans. 5 stoves. 

11. How much will $450 gain in a year, if $100 in the same 
time gain $8 ? Ans. |36. 

12. A merchant owning ^ of a vessel, sold |- of his share 
for $934. What was the value of the ship ? Ans. $3736. 



'■\l 



Ans. ^ ,,3 
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13. How many guineas will 8^ yards of cloth cost, if I- of a 
yard cost f of a dollar? Ans, 1^ guineas. 

14. If ^^ of a pound of sugar cost ^j of a shilling, what will 
ff of a pound -cost ? Ans. 4d. 3^f|^ qrs. 

15. If 2^ lbs. of tobacco cost 4«. 6d., how much will 180 
lbs. cost in dollars ? Ans. $54. 

16. If when wheat is 4s. 6d. per bushel, the penny loaf 
weigh 12 oz., what ought it to weigh when wheat is $.50 per 
bushel ? Ans. 1 8 oz. 

IV. How many yards of cloth, ^ yd. wide, are equal in meas- 
ure to 30 yds. 1^ yds. in width ? Ans. 60 yards. 

18. If 40 bushels of grain will pay a debt when the price 
is 60 cents per bushel, how many bushels will it take when the 
price is $1.20? Ans. 20 bushels. 

19. How far may 30 cwt. be transported for $8, if 2^ cwt. 
be carried 180 miles for the same money ? Ans. 15 miles. 

20. How many yards, of |^ yd. wide, will it take to line 850 
suits of clothes, each suit to contain 3^ yards of cloth, 1^ yds. 
in width? Ans. 6941 yds. 2 qrs. 2| nails. • 

21. If 30 horses consume 600 bushels of oats in 8 months, 
how much will each horse consume per day ? Ans. 2f quarts. 

22. A man owns ^ of a ship, which ship is valued at -J- of 
the ship and cargo — the latter worth $96000. What is the 
value of J of his share ? Arhs. $4000. 

23. If 12 men consume J of f of f of | of 30 bushels of wheat, 
"^ 2 ^^ ^ ^^ f ^^ TT ^^ 2^ months, how much will 4 men con- 
8im[ie in f of f of ^|^ o^ ff o^ tf ^^ ^^ months ? 

Ans. 12 bushels. 

24. If 4 men spend | of f of f of || of £30 in t^j- of ^ of 
ff of y of 9 days, how many dollars will 21 men spend in | 
of i| of f of T^f of 45 days ? Ans. $420. 

25. If a man travel 336 miles in 14 days, when the days are 
18 hours long, in how many days will he travel 6T2 miles, the 
days being 12 hours long ? Ans, 42 days. 

26. If a man travel 240 miles in 12 days, when the days are 
12 hours long, in how many days will he travel 720 miles, when 
the days are 16 hours long? Ans. 27 days. 

27. If a family of 9 persons spend $460 in 7 months, how 
much would be sufficient to maintain them 8 months, if 5 per- 
sons more were added to the family ? Ans. $800. 

28. What is the value of 1 grain of gold, if l7f lbs. be worth 
£10224? Ans. 2^^. 
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EXCHANGE. 

Art* 187 • — ^Exchange is the act of paying or receiving the 
money of one country for its equivalent in the money of an- 
other country, by means of Bills of Exchange, It compre- 
hends both the reduction of moneys and the negotiation of bills. 
It determines the comparative value of the currencies of differ- 
ent nations, and shows how foreign debts may be discharged, 
and remittances made from one country to another, without the 
risk, trouble, or expense of transporting specie or bullion. 

When the United States were British colonies, the sterling 
value of the pound was the same in all the colonies ; but the 
legislatures of the different colonies emitted bills of credit, which 
afterwards depreciated in their value — ^in some states more, and 
in others less. 

Artt 188t — ^The following table exhibits the number of shil- 
lings in a dollar in each of the states. 





TABLE I. 






7b exchange from 
to 


New Eog. 
States and 
Virginia. 


Penn'a, N.Jei^ 
aey, Delaware, 
and Maryland. 


New York 

and North 

Carolina. 


South Oar- 

olina and 

Geoi^ia. 


New England 
States and Va. 


Dollar 
65. Od, 


Add|. 


Addf 


X7 
and-7-9 


Pennsylvania, 
New Jersey, Dela- 
ware and Maryland 


Subtract 

1 
7* 


Dollai7s.6(i. 


Add J,. 


X3J 

and-r6 


New York and 
North Carolina. 


Subtract 


Subtract 


Dollar 
8s, Od. 


X7 

and-T-12 


South Carolina 
and Georgia. 


Addf 


X6 and 
-7- Off- 


Xby 12 

—by 7. 


Dollar 

4s. 8i. 
.... J 



Obs. — The value of a dollar in any state is found either opposite to that 
state, or under it in the table. 

As the number of shillings in a dollar is different in different 
states, the value of the dollar being the same, it follows, that 
the valtie of the shilling is different ; and as the number of 
shillings in a pound is the same^ the value of the pound must 
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differ in the ratio of the shillings. That is, if 6 shillings in 
New England, and 8 shillings in New York, make a dollar, then 
a pound in New York is to a pound in New England, as 8 is 
to 6 ; f =y ; or £4 in New York are equal to £3 in New 
England. 

Art* 189* — The relative value of the pound in different states 
may be seen by the following Table. 



New Jersey, 
Pennsylvania, 
Delaware, and 
Maryland, 
New England 

States and 

Virginia, 

New York and 
N. Carolina, 

S. Carolina and 
Georgia, 



TABLE II. 

16 New York and North Carolina. 
4 New England and Virginia. 
28 South Carolina and Georgia. 

: 6 New Jersey, Pennsylvania, <fec. 
: 4 New York and North Carolina. 
: 1 South Carolina and Geoigia. 
:16 New Jersey, Pennsylvania, <fcc. 
: 3 New England and Virginia. 
: 7 South Carolina and Georgia. 
:45 New Jersey, Pennsylvania, <fec. 
:12 New York and North Carolina. 
: 9 New England and Virginia. 



Art. 190» — ^The following table shows the value of pounds, 
shillings, and pence in each of the United States, according to 
their respective currencies. 



TABLE III. 



N6W Jersey) 
Pennsylvania, 
Delaware, and 
Maryland. 


New York and 
North Camlina. 


N. England States 
andVinginia. 


S. Carolina and 
Georgia. 


£ 3 =$8. 
8. 3=40 Cts. 
d, 9=10 cts. 


£ 2=85. 
8. 2=25 cts. 
rf. 24=25 cts. 


£ 3=810. 
s. 3=60 cts. 
d. 18=25 cts. 


£ 7=$30. 
s. 7=1.50 cts. 
d, 14=25 cts. 



DOMESTIC EXCHANGES. 

Art* 191* — To reduce the currency of one state to that of 
another. 
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RULEL 

Draw a perpendicular line, and place the demand qf the 
question on the right, and the supposition on the left, as in the 
Rule of Three Direct, 

EXAMPLES. 

1. What sum in Georgia, is equal to £1800 New England 
currency ? 

Operation. In stating the ques- 

How many Georgia £ 



If N. E. £0 



£1000 N. E. tion, say how many 
7 G. 200 pounds Georgia cur- 

£1800 New England, 
if £8 New England are equal to £7 in Geoi^. (See Table 

II) 

2. How many pounds in New York currency ^11 £240 New 

Jersey currency make ? Ans, £256. 

3. What Slim in Virginia is equal to £375 16*. M. New 
York currency? Ans. £281 17«. 6rf. ^qrs, 

4. What is the value in New Jersey currency of a bill of 
exchange for £376 10s., on a cotton dealer in Georgia? 

Ans. £603 95. 7c?. Sqrs. 

5. A manufacturer in Massachusetts sends to Georgia a lot 
of shoes, which amount to £420 75. What is the value in New 
England currency ? Ans. £540 9s. 

6 A manufacturer in New Jersey consigns to his agent in 
Charleston a quantity of ready-made clothing, which, when 
sold, and the charges deducted, amounted to £532 1 \s. What 
is the value in N. Jersey currency ? Ans. £855 17«. 8rf-|-. 

7. 

BxcHANOE FOR £320 10«. 6(1 Boston, Jvly 26^A, 1837. 

Twelve days after sight, please pay to Peter Finch, or order, three 
htmdred twenty pounds, ten shillings and sixpence, value received, and 
place the same to the account of your 

Ob't Servant, 
To Peter Finch. Isaac Waterford, Jr. 

What sum in New York currency will discharge this bill ? 

Ans. £427 7s. 4(f. 



QuBSTioNB.— 1. What does Exchange teach ? 3. Why is the value of the pound dif* 
ferent in different atatos? 3. Is the voiue of a dollar evenrwhere the sameY 4. Is the 
value of a shilling the same? 5. What is Domestic ExchaageY 6. Ruleof state- 

;? 
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8. What sum in South Carolina currency is equal to JC429 
la, Sd. in New England ? Ans. £333 18«. lid. 2qrs, 

9. What sum in Pennsylvania is equal to £259 I5s. 9d. 
Georgia currency? Ann. £417 lOs. Sd. 2qr8. 

10. PhUadelphia, June Ist, 1837. 
Exchange for £240 10«. Pennsylvania ouerenoy. 

Sixteen days after sight, pay to George Stmpson, or order, two hundred 
and forty pounds, ten shillings, Pennsylvania currency, as per advice firom 

Yours, etc. 
To Thomas Smart, Merchant^ N. Y. Josiah Littue. 

What sum in New York currency will discharge the above 
hill? Ans. £256 108. 8d. 



FORBIGN EXCHAKGE:.* 

Art, 192. — All foreign coins, by a late act of Congress of 
the United States, are prohibited being a lawful tender. The 
gold coins of Great Britain and Portugal, of their present 
standard, are valued at the rate of 100 cents for every 27 
grains, or 88|- cents per dwt. The gold coins of France, of 
their present standard, are to be valued at the rate of 100 cts. 
for 27^ grains, or 87^ cts. per dwt. The gold coins of Spain, 
of their present standard, are to be valued at the rate of 100 
cts. for 28^ grains, or 84 cts. per dwt. 

In England, Ireland, and the English West India islands, 
accounts are kept in pounds, shillings, pence, and farthings ; 
though the intrinsic value, in each place, is not the same. 

Exchange is said to be at par between two countries, or states, 
when the money given in one is equivalent in value to that re- 
ceived for it in another. 

The course of exchange is fluctuating, being above or below 
par, according to the occurrences of trade, or the demand for 
money. 

A Bill ofExcJiatige is a written order for the payment of a certain sum 
of money, at an appointed time. It is a mercantile contract, in which 
four persons are mostly concerned, viz. : . 

mi -- - - - — ' I' -i ^ ' —i—i 

* This rule may be omitted until the reyiew^ 

16 
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First The drawer, who receives the value, and is also called the maker 
and seller of the biU. 

Second. The debtor in a distant place is one on whom the bill is drawn, 
and who is called the drawee. He is also called the acceptor, after he ao- 
cepti^ the bill, which is an engagement to pav it when due. 

Third. The person who gives the value lot the bill, and is called the 
buyer ^ taker, and remitter. 

Fourth, The person to whom the bill is ordered to be paid, who is call- 
ed the payee, and who may, by endorsement, pass it to any other person. 



Art. 193» — ^The following tables show the par value of for- 
eign money in the United States. 



TABLE IV. 



Coins current in the United States, with their Sterling and Fed- 
eral value. 



HAMta OP COIH. 


stand- 
ard 
weight 


Sterling 
money of 
Great Brit- 
ain. 


N.E. 
States. 


N.YoA 
andN. 
Caroli- 
na. 


N.JerB'y 

Penn., 

Del.,and 

Maryl'd. 


S. Caro- 
lina and 
Geor- 
gia. 


Federal 
value. 


Gold. 


pwt.g. 


£ 


8. 


d 


£ 


8. d 


£. 


8.d 


£. 8.d 


£ 8.d 


% C. 971. 


A Johannes, 


18 


8 


11 


o' 


4 


16 


6 


8 


6 


4 


16 00 


A half Johann. 


9 


1 


16 





2 


8 


3 


4 


3 


2 


8 00 


A Doubloon, 


16 21 


3 


6 





4 


8 


6 


16 


5 12 6 


3 10 


14 93 3 


A Moidore, 


6 18 


1 


n 







16 


2 


8 


2 5 


18 


6 00 


An Eng. Guin. 


6 6 


1 


1 







8 


1 


17 


1 15 


119 


4 60 7 


A French do. 


6 6 


1 


1 







n 6 


1 


16 


1 14 6 


1 1 5 


4 60 


A Span. Pistole 


4 6 





16 


6 




2 


1 


9 


18 


018 


3 77 3 


A French do. 


4 4 





16 







2 


1 


8 


17 6 


017 6 


3 66 7 


Silver. 
























English or Fr. ) 
Crown, J 

Doll.of Spain ) 
Sweden, or > 


18 





5 








6 8 





8 9 


8 8 


5 


1 10 


n 6 





4 


6 





6 





8 


7 6 


4 8 


1 00 


Denmark, ) 
























Eng. Shil- > 

ling. S 
A Fistareen, 


8 18 
8 11 






1 




10{ 


t) 



1 4 
1 2 






1 9 

1 7 


1 8 
16 


Oil 
Oil 


22 2 
20 



All other gold coins, of equal fineness, at 89 cents per dwt, and silver 
at ll.ll cents per oz. 



QuBSTioMs. — 1. What is foreign exchange f 2. When is exchange said to be at 
par? 3. What is tlie meaning of jwr t Answer: it is a Latin word, which aignifies 
equal* 
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TABLE V. 

Artt 194* — Value of Foreign Corns in Federal Money, as estdth 

lished by a late Act of Congress, 

d. e. m. 

Pound Sterling* 4t 44 4 

Pound, of Ireland 4 10 

Pagoda, of India 1 94 

Tale, of China 1 48 

Mill-ree, of Portugal 1 24 

Ruble, of Russia 66 

Rupee, of Bengal 66 5 

Guilder, of the United Netherlands 89 

Mark Banco, of Hamburgh 83 6 

livre Toumois, of France 18 6 

Real Plate, of Spain 10 

• XI tieriing before 1838 was $4,444; Binoe that time $4.80. 

TABLE VI. 

Art* 195* — Moneys of different countries, 

FBANOB. 

12 demier8=l sol. 
20 sols =1 livre=18i cts. 
3 livres =1 crown. 

Obs. — ^The above is according to the old system ; the present method 
of keeping accounts in France is in francs and centimes, or hundredth 
parts, thus: 

10 centimes =1 decime. 

10 decimes =1 franc=$.l 873125. 

The 5-franc piece weighs 25 grammes, or 386.1 grains Troy, 
and is equal in value to 1.9365625. 

SPAIN. 

The money of Spain is of two kinds ; one is called vellon, 
the other plate money. Accounts are most generally kept in 
rials and marvadies vellon. 

4 marvadies vellon, or ) _ - . 

24- marvadies of plate, \ "^ ^^^™- 

si quartas, or ) i • i n 

34 marvadies veUon. f = ^ "«1 ^^^<>^ 

15 rials vellon, - - =1 peso, or current dollar. 

84 ^!iS^M of plate, f =1 Hal of plate=10 cte. 
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8 rials of plate, - - =1 piastre=80 cts. 
10 rials of plate, - - =1 dollar=|l.OO. 
5 piastres, - - - =il Spanish pistole =$4. 

ITALY. 

12 demiers=l sol. 

20 sols =1 livre. 

5 livres = 1 piece of eight at Genoa. 

6 livres = 1 piece of eight at Leghorn. 
6 solidi =1 gross. 

24 grosses =1 ducat. 

PORTUGAL. 

400 reas=l crusado. 
1000 rea8=l millrea=|1.24. 

The reas and millreas are imaginary pieces of money ; the 
real moneys of Portugal are as follows : 

Silver. 

1 crusado =400 reas =60 cts. 

12 vintin piece =2 80 reas =30 cts. 

6 do. =100 reas =124 cts. 

2^ do. = 50 reas= 6|^ cts. 

Gold, 

1 double johannes=25 millreas, 600 reas=$32. 

1 single do. =12 do. 800 reas=$16. 

haS do. = 6 do. 400 reas=|8. 

quarter do. = 3 do. 200 reas=|4. 

eighth do. = 1 do. 600 reas=$2. 

festoon, or -j^ = 800 reas=$l. 

1 moidore = 4 do. 800 reas=' 

HOLLAND. 

8 pennings=l groat - - - =01 ct. 

2 groats =1 stiver - - - =2rf., or 2 cts. 

6 stivers =1 shilling - - =12 cts. 

20 stivers =:1 florin, or guilder =40 cts. 

2^ florins =lrix dollar - - =$1.00. 

6 florins =1 pound Flemish =$2.40. 

6 guilders =1 ducat - - - =$2.00. 
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DENMARK. 

16 schillings=l mark =$0.33 J. 
3 marks =1 rix dollar=$1.00. 
6} marks =1 ducat =$2.08 J. 

RUSSIA. 

8 copecs=l altima. 
10 do. =1 grivena. 
60 do. =1 politin. 

2 politin =1 ruble =7 6 cts. 

2 rubles =1 ducat. 

CHINA. 

10 caxa =1 candareen=$.0148. 

10 candareeQs=l mace =$.148. 
10 mace =1 tale =$1.48. 

BARBARY. 

10 aspers =1 rial =$0.12^. 

2 rials = 1 double = .25 cts. 

4 doubles=l dollar =$1.00. 

24 medins =1 chequin = .75 cts. 

32 do. =1 dollar =$1.00. 

180 aspers =1 zequin =$2.25. 

15 doubles=l pistole =$3.75. 

TURKEY. 

3 afipers=l para =$0.00652925. 
40 paras =1 piastre =$0.26117647. 



BiiiLS OF excblakge:. 

Art* 1M» — ^To find the value of bills of exchange above par. 

EXAMPLES. 

1. What is the value of a bill of exchange for $860, at 5 per 
cent, above par ? 

Operation. 



What value $ 
If $100 



860 $ 
105 $ 



903 Ana. 



16* 
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2. A. of Boston, is indebted to C. of London, £1000. How 
much sterling must be remitted, exchange being 50 per cent. ? 

Ans. £1600. 

3. B. of New York, is indebted to D. of Liverpool, £660 
sterling, to discharge which he purchases a bill at 3 per cent, 
above par. How many dollars does he give for it ? 

Ans. 12976.268. 

Artt 197t — To find the value of bills of exchange below par. 

1. What sum sterling money is equal to £340 6a. ^d, Mas- 
sachusetts currency, exchange 40 per cent. ? 

Ans, £204 3«. 9d, 2qr8. 

Beduce the shillings and pence to the decimal of a pound 
by inspection. 

Operation, 

340.317 
60 



100 



204. 1902 =£204 35. 9i. 2qrs, Ans, 



2. D. in Philadelphia, owes E. in London, £600 sterling, to 
discharge which he purchases a bill at 3 per cent, below par. 
How many dollars must he give ? Ans, $2686.666+. 

(3.) 
Exchange for £640 8«. 9<i sterlxng. Boston, ^. 

At thirty davs' sight, pay to Timotht Dicks, or order, five hundred 
and forty pounds, eight shilhngs, and ninepence, value received, and place 
the same to the account of 

To John Johnson, Merchant, liverpooL Jjoaa Strodeb. 



What is the value of this bill in Pennsylvania currency, ex- 
change at 66 per cent. ? 

4. A. of Cork, draws upon B. of London, for £870 12*. 4d. 
Lish, exchange at 8 per cent. How much sterling will dis- 
charge this bill ? 

(5.) 

Exchange for 2446 livres, 6 sols, 4 derniers. 

Thirty days after sight of this my second of exchange, first of same 
tenor and date not paid, pay to Trrus True, or order, two thousand four 
hundred forty-six livres, six sols, four derniers, value received, and place 
the same to my account. 

Peter J. Tottlx. 
To Trustram Crocker, Merchant, Paris. 
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How much sterling is the above bill, and how much in Penn- 
sylvania currency ? 

6. A merchant in Toulon is indebted to a merchant in 
Boston 8462 francs, 20 centimes. What is the amount in fed- 
eral money ? 

7. A. of Albany, buys a draft on C. of Paris, of 8846 
francs, 34 centimes, for |1600. What is the rate of ex- 
change ? 

8. Q. of Barcelona, is indebted to P. of New York, 926 
piastres, 3 rials, 24 marvadies pTate. How much, in federal 
money, is Q. charged in P.'s book? Ans, $740.37. 

9. C. of Ireland, remits to D. of London, £346 lO*. Irish. 
With how much sterling must C. be credited, exchange being 
8 per cent. ? Ans, £319 185. \d. 3fgr«. 

10. A bill for 3626 pesos, 4 rials, 31 marvadies, being re- 
mitted to Cadiz, what sum New Jersey money is equal to it, at 
75. 6(3?. per peso? Ans. £1359 95. \\d, Iqr, 

11. A Virginia merchant shipped tobacco to Norway worth 
£1673 185., Virginia currency. How many rix dollars, at 65. 
each, must he receive ? Ans, 16579.666. 

12. A. in Philadelphia, owes B. of Amsterdam, 1760. How 
many guilders is it, at 40 cts. per guilder ? Ans. 1876. 

13. What sum must be paid in Savannah for an invoice of 
goods charged at 490 florins, 15 stivers, allowing the exchange 
at 40 cents per florin, and freight and duties 30 per cent. ? 

Ans. 266.19. 

14. A merchant in Philadelphia receives of a merchant in 
Amsterdam an invoice of goods, amoimting to 12340 florins, 
19 stivers, 12 pennings. How much must be remitted, in 
Pennsylvania currency, to discharge the bill, at 36W. per 
florin, and what sum in sterling, exchange at 385. 6fl?. Flemish 
per pound sterling ? An^. £941 125. Od. Ogrs. sterling. 

16. In 16746 marks, how many dollars, allowing 33^ cents 
per mark ? Ans. $6681.666. 

16. In 2046 piastres, 9 rials plate, how many dollars? 

Ans. $1636.90. 

17. What will 8400 arsheens of ravens duck cost, at 15 
rubles for 46 arsheens, in rubles, and also in federal money ? 

Ans. 2800 rubles; $2100. 

18. A. of Bordeaux, draws on B. of Liverpool, for 1400 
crowns, at 55d, sterling per crown ; for the value of which B. 
draws again on A. at 5Qd, Sterling per crown; besides com- 
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mission of ^ per cent. What did A. gain or lose by this trans- 
action^ Ans. Gained 18 crowns. 

19. In $1820, how many pagodas of India? 

20. In $605, how many rupees of Bengal ? 

21. How many dollars in 4678 tales, 8 mace, 1 candareens? 

22. In 8000 aspers, how many dollars? Ans. $100. 

23. A merchant in Philadelphia imported from England 
YOO ells of cloth, at 6 shillings sterling per ell. The cost of 
transportation and duty, on the whole amount, was 36 per 
cent., the exchange at par. For how many cents must 1 yard 
be sold in Philadelphia, to gain 12i^ per cent. ? 

Ans. 136 cents. 



REDUCTIOir OF CURREITCIES. 



Art. 198t — Reduction of Currkncibs teaches to reduce 
pounds, shillings, pence, <fec., to federal money, and the re- 
verse. 

RULE. 

Reduce the dollar to the fraction of a pound; and^ if there 
he shillings, pence, and farthings, in the given sum, reduce them 
to the decimal of a pound, by inspection, and proceed as in the 
Rule of Three, 



1. In £63, New England and 
Virginia currency, how many 
dollars ? 

Operation, 



How many $ 
If £3 



03 £21 

10 
1$ 



$210 Ans. 

If 91 is £y\, then it is evident 
that the quotient of £l divided by 
■X would be the number of dollars 
m 1 pound, and so of any number 
of pounds. 



2. In $210, how many pounds, 
New England and Virginia cur- 
rency ? 

Operation. 



How many £ 

n$i 



$210 
3£ 



£63 Ans. 

If £^ is 91, then the product 
of £A multiplied by any number 
of dollars, will be the number of 
pounds required. 



QVK8T10N8.— 1. What does Reduction of Currencies teach ? 3. Rule for reducing 
pounds, shiltingB, and pence, to Federal Money? 3. Rule for reducing Federal BloDej 
to poujMlB, ahilliugs, pence, etcf 



REDUCTION OF CURRENCIES. 



189 



3. In £240 10s. Virginia, &c., 
currency, how many dollars, cents, 
and mills ? 

5. Redace jC210 Ids. Virginia, 
&c., currency, to federal money. 

7. What sum in federal money 
is equal to £300 10s. 6d,, New 
England and Virginia currency ? 

9. Reduce £380 9s. North Car- 
olina currency, to federal money. 

11. Reduce £67 5s. 3d,, New 
Jersey currency, to federal money. 

13. What sum in federal mon- 
ey is equal to £67 5s. 3d., South 
Carolina and Georgia currency ? 

15. Reduce £102 17s. ^., 
South Carolina, &c., currency, to 
federal money. 

17. Reduce £630 6s. 4l<i.,Penn- 
sylvania currency, to federal mon- 
ey. 

19. Reduce £600 10s. ed. 
sterling, to federal money, the 
dollar being 4s. 6d. 

21. What sum in federal money 
is equal to £126 14s. Canada and 
Nova Scotia currency, the dollar 
being 5s. ? 

23. Reduce £346 16s., New 
York, &c., currency, to federal 
money. 

25. Reduce £125 7s. 9d., Ma- 
ryland, &.C., currency, to federal 
money. 

27. Reduce £501 3s. 9(2., Mas- 
sachusetts currency, to federal 
money. 

29. Reduce 450^., New Jersey, 
&c., currency, to cents. (See 
Table HI.) 

Operation, 



How many cents ? 
d. 9 



450 pence. 
10 cents. 



500 cts. jAns, 

31. Reduce 540 pence. New 
England currency, to federal mon- 
ey. 



4. In 9801.666+ how many 
pounds and shillings. New Eng- 
land, &c., currency ? 

6. Reduce 8*702.50 to Vir- 
ginia, &c., currency. 

8. What sum in New England 
and Virginia currency is equal to 
$1001.76? 

10. Reduce $951,125 to North 
Carolina currency. 

12. Reduce $179,366+ to New 
Jersey currency. 

14. What sum in South Caro- 
lina and Georgia currency is equal 
to $288,265 ? 

16. Reduce $440,858 to South 
Carolma, &c., currency. 

18. Reduce $1680.85 to Penn- 
sylvania, &.C., currency. 

20. Reduce $2669 to sterling 
money. 

22. What sum in Canada and 
Nova Scotia is equal to $506.80 ? 



24. Reduce $867 to New York 
and North Carolina currency. 

26. Reduce $334,365+ to Ma- 
ryland, &c., currency. 

28. Reduce $1670.623 to Mas- 
sachusetts currency. 

30. Reduce 500 cents to New 
Jersey currency. 



Operation, 



How many pence ? 
cents 10 



500 
9c?. 



450 pence. 

32. Reduce 750 cents to pence, 
New England currency. 
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FEROENTAOE. 

Art. IW« — The consideration of profit and loss adds the 
chief interest to all business operations. It is necessary, there- 
fore, that there should be some standard by which all should 
agree to make their estimates : 100 has been adopted, and 
hence gain and loss are said to be so much per centum ; that 
is, so much by the hundred. The gain or loss 'per centum is 
called percentage. The individual who makes 20 per cent, 
profit on his goods, makes a high percentage ; and he who 
makes but 4 per cent, makes a low percentage. Since, there- 
fore, 100 denominates or is the denominator of the gain, it is 
plain the gain itself will be the numerator. If the gain be 5 
per cent., it would be expressed thus : ^sif =.06- 

1 per cent, equals y^ = .01 

2 per cent, equals -i4o = '02 
- 3 per cent, equals j^-^y = .03 

4 per cent, equals -j-J^ = .04 
6 per cent, equals j^-q = .06 
6 per cent, equals y^ = .06 

Whatever, therefore, be the amount of capital invested, the 
gain or loss will be so many hundredths of the capital, to be 
added to, or subtracted from it. The gain or loss on any sum 
is to be calculated by the rule for the multiplication of deci- 
mals. 

1. What is 1 per cent, of 20 dollars ? Arhs, 20 cents. 

2. What is 2 per cent, of 40 dollars ? An>s, 80 cents. 
8. What is 3 per cent, of 50 dollars ? Am, $1.60. 
4. What is 4 per cent, of 75 dollars? Ana. $2.00. 
6. What is 6 per cent, of 90 dollars? Arts. $4.50. 
6. What is 6 per cent, of 100 dollars? Ans. $6.00. 
Y. What is 7 per cent, of 250 dollars? Ans, $17.60. 
8. What is 8 per cent, of 376 dollars? Am, $30.00. 

Under the general head Percentagey may be reckoned Inter" 
est, Discount, Insurance, Commission, Loss and Gain, 
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INTEREST. 

Art* 200* — Interest is a premmm paid, or an allowance 
made by the borrower to the lender, for the use of a certain 
sum of money. 

The money lent, upon which interest is to be received, is 
called the principal. 

The premium paid for the use of the principal, is called the 
interest. 

The sum paid on $100, or 100 cents, or £100 per annum, 
is called the rate per cent., or per centum. {Fer centum signi- 
fies by the hundred ; per annum, by the year.) 

The principal and interest added together, is called the 
am^mnt. 

Obs. — The rate of interest established by law in the New England 
states, is 6 per cent In New York the legal interest is 7 per cent In 
England it is 5 per cent When the rate is not mentioned in this work, 
6 per cent is understood. 

Interest is either simple or compound. 



SIMPIiB INTEREST, 

Art. 201* — Simple Interest is that which arises from the 
principal only. 

What is the interest of $12 for 1 year, at 6 per cent ? 

Operation. if the interest of $1 for 1 year be six 

*^2 cents, or -ffo ^^ * dollar, then the in- 

j^ terest of $12 would be 12 times .06, or 

.72 Ana. .06 X 12 = 72 cents. 



QvKSTioHS.— 1. What is intereet? 3. What do yoa understand by the principal? 
3. What do you understand by the rate per cent. ? 4. What does per cent, signify ? 
What, per annum 7 5. What is the amount ? 6. What is the legal ra^e of interest in 
New England? 7. What in New York? a What is «im^e mterest ? 9. Rule to obtain 
the interest for one year? tO. Why is the rate per cent, written so many hundredtbe 
ofadoHar? 
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Obs. l.-The rate per cent is written as bo many hundredths of a dollar : 
thus 6 per cent is written .06 ; 1 per cent, .07 ; 6 per cent, .05 ;,2 per 
cent, .02. It is evident that the rate per cent must be written so man^ 
hundredths, because, being so many cents on every hundred cents, it is 
80 many lO^ths of a dollar. 

EXAMPLES. 

1. What is the interest of $30, for 2 years, at 5 ^er cent. ? 

Operation, If the interest of $1, for 1 year, at 

$30 .05 per cent, be 6 cents, then the inter- 

.0£^ est of $30 will be .05x30=1.50, and 

Y56 ^or 2 years, $1.60 X 2=$3.00. Hence, 

2 to compute the interest for 1 or more 

^—T years, we have the following 

RULE. 

Multiply the principal by the rate, expressed aji the decimal 
of a dollar, and the product will he the interest for one year. 
When the time is more than one year, multiply the interest for 
one year by the number of years, 

2. What is the interest of $46, for 1 year, at 6 per cent. ? 

Ans, $2.70. 
8. What is the interest of $22.26 for 1 year, at 5^ per cent.? 

Reduced to a decimal, 

.05i=V=.055 

Operation. Operation, 

$22.26 Or thus: i)$22.26 

.056 .05i 



11125 11125 

11125 1112 



$1.22376 $1.2237 

Ob& 2.— The decimals below mills are not regarded in the answer in this, 
or the following questions. For pointing the product, see Multiplication 
0/ Decimah. 

4. What is the interest of $62.75, for 2 years, at 3 per cent, ? 

Ans, $3,765. 

5. What is the interest of $535.42, for 4 years, at 2 per 
cent. ? Ans, $42,833. 

6. What is the interest of $116,675, for 1 year, at 7i per 
cent. ? at 6^ per cent. ? at 8| ? at 9i ? at 12| per cent. ? 
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Y. What is the interest of $450.50, for 3 years, at 6 per 
cent. ? Ans, $81.09. 

In the preceding examples, the interest has been computed 
for 1 or more years ; but it is often necessary to. calculate the 
interest for months and days. Now, as the interest on $1, at 
.06 per cent., for 1 year, or 12 months, is 6 cents, it is evident 
that it amounts to half a cent a month, or 12 half cents a year 
on a dollar. If, therefore, we multiply any number of dollars 
by half the number of months, we shall have the interest for 
the time in cents. A^ain : as 1 month is 30 days, and the in- 
terest for 1 month is J cent, or 5 mills, for 1 day it would be 
1^=^ of a mill. If, therefore, we multiply by ^ of the days, 
we have the interest in mills ; or, we may reduce the days to 
the fraction of a month, and multiply by half the fraction. 

8. What is the interest of $40, for 1 year, 6 months, and 5 
days? 

Operation. If the interest of $1 for 12 months 

|=-J- & J)$40 be .06 cents, the interest for 6 months 

.090|- will be .03 cents, and for 5 days, |- of 

3^0 * ™^1^ > therefore, the interest of $1 

20 for 12 mos., 6 mos. and 5 days, will be 

X3 .06+.03+.000f=.090f=the same 

^ >Q Q A as one half the months, and one sixth 

RULE. 

Art. 202« — ^When there are months and days in the given 
time — Multiply by half the number of months in the whole tim^, 
and one sixth of the days. If there be an odd month, call it SO 
days, to which add the odd days, if any ; and, dividing them 
by 6, write the quotient in the place of mills, in the multiplier, 

Obs. l^If the interest is required for a number of years, multiply the 
interest for 1 year by the number of years, and compute the interest for 
the months and days, as above directed. 

EXAMPLES. 

9. What is th§ interest of $275, for 2 years, 6 months, and 
6 days? Ans. $40.15. 



Qds8Tionb.~11. What is the rule for pointing off the product t 13. What ia the nde 
for computing interest for months and daysf 13. Why do we multiply by one half 
the months, and one sixth of the days? 

17 
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10. What is the interest of $749,605, for 3 years, 7 months, 
and 15 days? 

11. What is the interest of (1342, for 1 month, 15 days ? 

Operation, 
2)342 

.00 7 i Ob9.2.-As there is no even numher of 

^ QQ ; " months, we supply the two first decimal 

^' Z^ places with ciphers, as a guide in pointing oS 

171 the product 

$2,565 Ans. 

12. What is the interest of $678.59, for 1 year, 3 months, 
and 11 days? 

13. What is the amount of $678.59, on interest, for 1 year, 

8 months, and 11 days? Ans. $730,728. 

Obs. 8.-The amount is the principal and interest added together. 

14. What is the interest of $600, for 27 days ? 

15. What is the amount of $750.60, on interest, for 18 mos. 
and 18 days? 

16. What is the amount of $1000, on interest, for 4 years 
and 6 months? ^7». $1270. . 

17. A note for $450, on interest, was dated January 1st, 
1835. What was due, principal and interest, March 16th, 

1837? Ans, $509,625. 

jrs. mo. d. 

1837 3 16 

1835 1 1 

2 2 15 time. 

18. A note for $60.50, on interest, was dated Dec. 20, 1834. 
What was there due, principal and interest, Jan. 28, 1837 ? 

Ans, $68,143. 

19. What is the amount of $879.30, on interest, 2 years, 
5 months, and 19 days? Ans, $1009.582. 

20. What is the interest of $376 for 7 days ? Ans. $.437. 

21. What is the interest of $89,285, for 1 year, 7 months, 
and 29 days? Ans. $8,913. 

22. What is the interest of $336 for 5 months and 16 days ? 

Ans, $9:296. 

23. What is the amount of $1844.48, on interest 2 months 
and 21 days? Ans, $1869.38. 

24. What is the amount of $2731.50, on interest 3 years, 

9 months, and 26 days? Ans, $3357.924. 
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25. What is the amount of $1764, on interest from June 14, 
1829, to July 14, 1837 ? A718. 12619.64. 

26. What is the interest of £240 Ss. 6f c?., for 1 year ? 

Operation. Reduce the shilUngs, pen<^, and far- 

£240.428 things, to the decimal of a pound by in- 

^ spection, (see Art. 134;) then proceed 

14.42568= as in Federal Money. The interest will 
£14 &s, 6d. Ans. be in pounds and decimal parts, which 

must be reduced to shilUngs. 

27. What is the interest of £379 I5s., for 1 year and 6 
months ? Ans. £34 3^. 6id. 

28. What is the interest of £416 12s, 6d,, for 10 months ? 

Ans, £20 16*. 7 id. 

29. What is the interest of £427 13s. 9d. 2qrs., for 1 year 
and 8 months? Ans. £42 15*. ^d. 

30. What is the interest of £129 7«. 8rf. Zqrs., for 3 years, 
7 months, and 5 days ? Ans. £27 18*. Q^d. 

31. What is the amount of £320 10s. 6d., on interest for 2 
years, 6 months, and 15 days ? Ans. £369 8*. lid. 

32. What is the interest of £430 7«. Sd. 3qrs., for 4 years, 
3 months, and 20 days? Ans. £111 Ss. 7f^. 

Art. 203« — ^When the rate of interest is any other than six 
per cent., and the time consists of years, months, and days, 

RULE. 
Mnd the interest first for 6 per cent, cmd tJien/or 1 per cent., 
and multiply the interest at 1 per cent, by the given rate, and 
the prod'oct vnll he the answer. 

EXAMPLES. 

83. What is the mterest of $680, for 1 year and 6 months, 
at 7 per cent ? Ans. $71.40. 

Operation. 



.09 



6)61.20 interest at 6 per cent. 

10.20 interest at 1 per cent. 

7 

$71.40 interest at 7 per cent. 



QusaTiOMa.— 14. What to the rule for computing interest on pounds, shillings, pence, 
etc. ? 15. Role, when the mte of interest is any other than 6 per cent.? 
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34. What is the interest of $336.40, for 2 years, 8 months, 
and 3 days, at 3 per cent. ? Ans, (126.996. 

35. What is the interest of $556.36, for 3 years, at 1 per 

cent.? Ans. $16.69. 

« 
Obs. — The interest of any sum at 1 per cent., for 1 year, is the princi- 
pal itself with the separatnx moved two figures towards the left; there- 
fore, to obtain the interest at 1 per cent, for any number of years, we 
have only to multiply by the nimiber of years. 

36. What is the interest of $0.56 cents, for 5 years, 5 months, 
and 10 days, at 9 per cent. ? Ans. $.274. 

37. What is the amount of $1000, on interest for 5 years 
and 7 months, at 7^ per cent. ? Ans. $1418.75. 

38. What is the mterest of $1569.20, for 1 year, at 1 per 
cent.? Ans. $15,692. 



INTBREIST BY CANCfilililNG. 

RULE. 

State the question, as in Direct Proportion, by placing the 
terms of demand on the right, and the terms of supposition on 
the left. 

EXAMPLES. 

Art. 204. — 1. What is the interest of $600, for 3 years, at 
6 per cent. ? 

Ob& 1. — ^The terms of supposition in Interest are not expressed, b^ng 
always 100 and 1 year. The foregoing question may be expressed thus : 

What is the interest of $500, for 3 years, if the interest of 
$100 for 1 year be $6 ? 

Operation, 



What interest ? 

If $100 

Year 1 



500 $ 

3 years. 
6 $ 



$90 Ans. 

2. What is the mterest of $720, for 1 year and 6 months, 
at 6 per cent. ? Ans. $64.80. 

QiTBSTXoH.— 16. What is the interaat of any turn tat I year at 1 per cent T 
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Obs. 2. — ^When the given time is months, weeks, or days, either less or 
^eater than a year, reduce it to the lowest denomination, and 1 year, the 
time in the supposition, to the same denomination. 

3. What is the interest of 11642.265, for 2 years and 6 
months? Am, $96,338. 

4. What is the interest of $1000.68, for 2 months and 15 
days? ^n«. $12,508. 

5. What is the interest of $440, for 4 years, at 4 per cent. ? 

Ans. $70.40. 

6. What is the interest of $60.10, for 5 years, at 5 per 
cent.? Ans. $15,025. 

7. What is the interest of $160, for 36 days, at 7 per cent. ? 

Ans. $1.12. 

8. What is the amomit of $780, for 3 years and 4 months, 
at 3 per cent. ? Ans. $868. 

Ob& 3. — If we multiply the amount of $1 for the given time, hy the 
given principal, the residt will be the same as adding the principal to the 
interest Thus, the amount of $1 for 3 years and 4 months, at 8 per cent, 
is $1.10, which, multiplied by $780, gives $858, the answer. 

Art* 205* — When tune, rate, and amoimt are given, to find 
the principal. 

1. What principal will amoimt to $858, in 3 years and 4 
months, at 3 per cent. ? 

The student will perceive, that this question is the reverse of 
question 8th, preceding, and also that 868 is there a product, 
of which 1.10, the amount of $1 for the given time, is a factor ; 
therefore, if we divide 858 by 1.10, we shall obtain the other 
factor, or the principal required; 858-^1. 10 =$7 80, the an- 
swer. Hence the 

RULE. 

Divide the given amount hy the amount of $1 for the given 
Ume, and the quotient unll be the answer. 

EXAMPLES. 

2. What principal will amount to $778.10, in 4 years and 3 
months, at 6 per cent. ? Ans. $620. 

3. What principal will amount to $650, in 6 years, at 5 per 
cent. ? 

17* 
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Operation by cancelling. 



What principal. 
Amount, $1.30 



$650 amount. 
$1 principal. 



$500 Ans, 

4. What principal will amount to $738.40, in 7 years ? 

Ans, $520. 

Art* 2M« — ^When time, rate, and interest are given, to find 
the principal. 

1. What principal will gain $27.52, in 1 year, 5 months, and 
6 days ? 

We have seen, that the interest of a given principal for a 
given time, is the product of the interest of $1 for the same 
length of time, and the principal ; therefore, if we divide 
$27.52 by .086, the interest of $1 for the given time, we shall 
obtain the principal required, as before. Hence the 

RULE. 

Divide the given interest hy the interest of %\ for the given 
time, and the qtwtient will he the answer, 

2. What principal will gain $19 in 4 months, at 6 per cent. ? 

Ans. $950. 

3. What principal will gain $1500 in 5 years, at 6 per cent. ? 

Ans. $5000. 

Art. 207.— When principal, interest, and time are given, to 
find the rate per cent. 

1. If $50 in 6 months gain $1.50, what is the rate per 
cent. ? 

If the interest of $50, at 1 per cent., be 25 cents, then the 
quotient of $1.50, the whole interest, divided by 25 cents, will 
be the rate per cent, required. 1.50-^25=6 per cent., the an- 
swer. Hence the 

RULE. 

Divide the given interest hy the interest on the given principal, 
at 1 per cent, for the given time, and the quotient will he the an- 
swer. 

2. If $300 gain $12 in 8 months, what is the rate per 
cent. ? 
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Operation by cancelling. 



What interest. 

If $300 

m. 8 

Ans. 



100 $ 
12 m. 
12 $ int. 



6 per cent. 

3. If 1*740 gain $27.75 in 9 months, what is the rate per 
cent. ? Ans. 5 per cent. 

4. If $1000 gain $75 in 6 months, what is the rate per 
cent. ? Ans, 15 per cent. 

Art* 208« — ^When principal, rate, and interest are given, to 
find the time. 

1. In what tune will $300 gain $12, at 6 per cent. ? 

Operation, Having found the interest 

In what time. 12$ Int. of $300 for 1 year, the ques- 

Int. $18 1 year. tion may be expressed thus: 

2=8 months. ^^ what time will $12 interest 

be gained, if $18 be gained in 
1 year ? It is evident, that the ratio of the interest for 1 year, 
is to the given interest, as 1 year is to the time required. 

Hence the 

RULE. 

Divide the ffiven interest by the interest of the given principal 
for 1 year, arid the quotient will be the answer, 

2. In what lime will $240 gain $4.80, at 6 per cent. ? 

Ans, 4 months. 

3. In what time will $600 amount to $645, at 5 per cent. ? 

Ans, 1 year and 6 months. 

4. In what time will $375 gain $28.12^, at 6 per cent. ? 

Ans. 1 year and 3 months. 

5. The interest on a note of $225, at 4 per cent., was $1 1.40. 
What was the time ? Ans, 1 year, 3 months, 6 days. 



PARTIAL PAYMENTS. 

Art* 209» — ^When notes are paid within one year from the 
time they become due, it has been the usual custom to find the 
amount of the principal from the time it became due, until the 
time of settlement, and then to find the amount of each en- 
dorsement, from the time it was paid, until settlement, and to 
subtract their simi from ^e amount of the principal. 
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EXAMPLES. 

Boston^ Januaryy 1, 1841. 
For value reoeiyed, I promise to pay Samukl Fulton, or order, two 
hundred aod fifty dollars and forty cents, in three months, with interest 
afterwards. Elihu Jone& 

On the back of this note were the following endorsements : 
March 15, 1841, received one hundred and fifty dollars. June 
10, 1841, received forty-five dollars. The balance on the note 
was paid January Ist, 1842. How much was the balance ? 

First payment, $150 
Int 9 m. 16 d. 7.15 



$167.16 



2d payment^ $45 | Principal, $250.40 
Int 6 m. 21 d. 1.607 



$46,507 
167.15 



Amount of payments, $203,667 



Int9nL 11.268 

$261,668 
2 03.667 

Balance, ~$68.011 



Concord, Sept 1, 1840. 
For value received, I promise to pay John Foster tfe Co., or order, one 
thousand dollars, on demand, with mterest 

Stephen Patwsll. 

On this note are the following endorsements : March 1, 1841, 
received two hundred dollars. April 6, 1841, received one 
hundred and fifty dollars. July 6, 1841, received two hun- 
dred and forty dollars. What was there due at the time of 
settlement, which was August 15, 1841 ? Ans. $457,042. 

If settlement is not made till more than a year has elapsed 
after the commencement of interest, the preceding mode of 
computing interest, when partial payments have been made, is 
not in strict conformity with law. 

The methods of computing interest on notes and bonds differ 
in different places. 

The United States Court, and the courts of several of the 
states, have established a general rule for the computation of 
mterest, when partial payments have been made. The foUow- 
mg is, in substance, the 

RULE. 

Compute the interest up to the time of the first payment ; and 
if the payment exceed the interest, deduct the excess from the 
principal, and east the interest on the remainder up to the second 
payment, and so on. If the payment he less than the interest, 
cast the interest up to the time when the sum of the payments 
shall exceed the interest ; then deduct the excess Jrom theprinci' 
pal, and proceed as before. 
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When a note is given specifying interest annually, simple in- 
terest is cast on the note to the time of final settlement ; and 
also simple interest on the several sums of interest from the 
time they became due to the time of final settlement. 



13784.26. 



(1.) 



For value received, I promise to pay James Labked, or order, three 
thousand seven hundred eighty-four dollarB and twenty-five cents, with 
interest t i? 

July 10, 1826. •^^^ ^^™^ 

On this note were the following endorsements : 

Jan. 16, 1827, received $148.21 
Aug. 11, 1827, " 60.00 

Dec. 24, 1828, " 2789.25 
Feb. 12, 1830, " 1000.00 
What was due Dec. 14, 1830? Arts, $464,867. 

The first principal, on interest from July 10, 1826, $3784.25 
Interest to Jan. 16, 1827, time of the first pay- 
ment, (6 months, 6 days,) 117.311 

$3901.561 
Payment exceeding the interest, Jan. 16 148.21 

Remainder for a new principal $3753.351 

Interest from Jan. 16, 1827, to Dec. 24, 1828, 

(1 year, 11 months, 8 days,) 436.639 

4189.990 
Payment, Aug. 11, less than the interest, $50.00 
Payment, Dec. 24, exceeds the interest, 2789.26 

Sum of the payments, 2839.250 

Remamder for a new principal $1350.740 

Interest from Dec. 24, 1828, to Feb. 12, 1830, 

(1 year, 1 month, 18 days,) 91.850 

1442.590 
Payment, Feb. 12, exceeds the interest, 1000.000 

Remainder for a new principal $442,590 

Interest from Feb. 12, 1830, to Dec. 14, 1830, 

(10 months, 2 days,) 22.277 

Balance due Dec. 14, 1830 $464,867 

What would have been due on the foregoing note at the 
time of final settlement, had annual interest been specified ? 
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(2.) 

$6420.60. ^^ value received, I promise to pay Thomas Terril, or 
'- — - order, six thousand four hundred twenty dollars and fifly 

"*°^' "1*, «n "^ SAinncL Enolish. 

May 4, 1830. 

On this note were the following endorsements : 

March 4, 1881, received 140.00 
Dec. 1, 1831, " 200.00 
Feb. 10, 1832, " 6000.00 
June 28, 1833, " 1634.26 
What was the sum due March 1, 1834? Ana, 1500.784. 

3. A.'s note of $374.62 was given Jan. 1, 1834, on interest 
after 90 days. June 4, 1836, he paid $320. What was due 
August 15, 1837? Ans, $110,942. 

4. B.*s note of $654.32 was given Dec. 12, 1831, on which 
was endorsed the interest for 18 months and 4 days. What 
was due on settlement, Nov. 20, 1833 ? Ans. $671,114. 



COMMISSION, BROKERAGE, AND INSURANCES. 

Art* 210* — Commission and Brokerage are compensations 
of so much per cent, to factors and brokers, for their respective 
services in buying and seUing goods, etc. 

Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per cent, 
on the estimated value of the property insured. 

Premium is the simi paid by the owner of the property, for 
the insurance. 

Policy is the name given to the instrument, or writing, by 
which the contract of indemnity is effected between the insurer 
and insured. 

The Policy should always cover a sum equal to the estimated 
value of the property insured, together with the premium : 
that is, a policy to secure the payment of $100, at 3 per cent., 
must be made out for $108. 



Questions.— 1. Wbat are Commiasion and Brokerage? 2. What is Tnsuranoe? 3. 
What is a Premium? 4. What is a Policy? 5. Whai sum ahouki Oie Policy oovwf 
6k Give the example. 
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RULE. 

Method of operation the same as in Simple Interest 

EXAMPLES. 

1. If a factor purchase goods to the amount of $1800, and 
I allow him f per cent, for his services, what must I pay him ? 

Operation, 



100 

2 4 



l$00 9 
3 



27 



#13 J Ans, 

2. What commission must a factor receive for selling goods 
to the amount of 1864.78, at 4^ per cent ? Ans, $38,915. 

3. What is the commission on $3784.22, at 12^ per cent? 

Ans, $473,027. 

4. A factor buys goods to the amount of $1200. What 
will be his commission, at 1 J per cent. ? Ans. $18. 

6. What is the brokerage on $9798.67^, at 6| per cent. ? 

Ans. $563,423. 

6. The value of a certain ship and cargo is $50000. What 
is the insurance, at 15 per cent. ? Ans. $7600. 

7. What is the duty on 4 boxes of tea, each weighing 1 
cwt. 2 qrs. 14 lbs., at 1^ cent per lb. ? Ans. $10.92. 

8. What may a broker demand on $1000 at 3 per cent. ? 

Am. $30. 

9. What will be the premium for insuring a ship and cargo, 
valued at $57840, at 3^ per cent. ? Ans. $2024.40. 

10. What^may a broker demand on £320 lOs, Qd., at 4«. 
Sd. per cent. ? Ans, £68 2s, 2d. Sqrs, 

Obs. — ^The above example is not reduced to decimals by Inspection. 

11. What will be the premium for insurance on property to 
the amount of $9248.28, at ^ per cent. ? at |^ per cent. ? at |- 
per cent. ? at ^ per cent. ? at |- per cent. ? at |- per cent. ? 



COMPOUND INTEREST. 



Art. 21 1 • — Compound Interest is interest upon interest, or 
that which arises from making the interest a part of the prin- 
cipal, whenever it becomes due. 
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RULE. 



Fvnd the amount of the given principal for the first year, or 
the first stated time for the interest to become due, by simple in- 
terest, and make the am>ount the principal, for the next year, or 
stated period ; and so on to the last. From the last amount, 
subtract the given principal, and the remainder will be the com- 
pound interest required, 

EXAMPLES. 

1. What is the compoiind interest of $200, for 3 years, at 6 
per cent. ? 

Operation, 

$200, first principal. 
.06 



12 
200 



.00 interest. ) . i jj j 

. . 1 V to be added. ~ 
pnncipal. J 



212, amount, or principal, for 2d year. 
.06 



12.72, compound interest, 2d year. ) to be 
212 principal, " J added. 



224.72, amount, or principal, for 3d year. 
.06 



13.4832, compound interest, 3d year. ) to be 
224.72 principal, " [added. 



238.2032, amount. 

200 first principal, subtracted. 

$38.2032, the compound interest required. 

2. What is the compound interest on a note of |325, on in- 
terest 5 years ? Ans, $109.92. 

3. What is the compound interest of $680, for 4 years ? 

Ans. $178,479. 

4. What is the compound interest of $500, for 4 years, at 
7 per cent, per annum ? 

5. What 18 the compound interest of $470, for 6 years, at 5 
per cent, per annum ? 

6. To what sum will $478 amount, in 3 years, at 6 per 
cent., compound interest? 



QuKSTioMS.— 1. What l8 Oompoond IJokreflt ? S What to the Rule ? 
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TABLE, 

Showing the amount of%\,or £l,/or any number of years j not 
exceeding 30 years, at the rates of 5 and 6 per cent, compound 
interest. 



Years. 


5 per cent. 


6 per cent. 


Years. 


5 per cent. 


6 per cent 


1 

2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 


1.06 

1.1026 

1.16762+ 

1.21650+ 

1.27628+ 

1.34009+ 

1.40710+ 

1.47745+ 

1.55132+ 

1.62889+ 

1.71033+ 

1.795854- 

1.885644- 

1.979934. 

2.078924- 


1.06 

1.1236 

1.191014- 

1.26247-1- 

1.338224- 

1.41851-1- 

1.60368-1- 

1.593844- 

1.689474- 

1.79084-1- 

1.89829.1. 

2.01219_L 

2.132924. 

2.26O9O4. 

2.396664. 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


2.18287+ 
2.29201+ 
2.40661+ 
2.52696+ 
2.65329+ 
2.78596+ 
2.92526+ 
3.07152+ 
3.22609+ 
3.36355+ 
3.65662+ 
3.73345+ 
3.92012+ 
4.11613+ 
4.82194+ 


2.54035 + 
2.69277 + 
2.85483 + 
3.02559-1- 
8.20718+ 
8.39966+ 
3.60353+ 
3.81974+ 
4.04898+ 
4.29187+ 
4.64938+ 
4.82234+ 
5.11168+ 
5.41888+ 
6.74349+ 



Obs. 1. — Although the decimals, in the preceding numbers, are carried to 
five places, yet four are generally sufficient for most business operations. 

7. What is the compound interest of $660, for 6 years, at 6 
per cent. ? Ans. $272,031. 

By the foregoing table we find the amount of $1 for 6 years 
to be $1.41851 ; which, multiplied by $660, gives $922,031, 
the amount of $660 for 6 years, and $922.031 —660=$272.031, 
the interest required. 

8. What is the compound interest of $350 for 2 years and 6 
months ? Ans. $55,057. 

Obs. 2. — ^When there are months and days, first find the amount for the 
yearSf and on this amount cast the interest for the months and days ; this, 
added to the amount, will give the answer. 

9. What is the compound interest of $135, for 3 years, 6 
months, and 6 days ? Ans, $30.77. 

10. What is the compound interest of $678.25, for 12 years 
and 6 months, at 6 per cent. ? Ans. $570,236. 

11. What is the compound interest of $679.76, for 20 
years ? — ^for 30 years ? 



QrasTioif.— 3. Wluit is the Rule, when there are monthB and d^nif 

18 
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12. What is the amount of a note of $150, for 4 years, at 6 
per cent. , compound interest ? Ans. H89. 3*1. 

13. The amount of a certain note, at compound interest for 
4 years, was $189.37+ • What was the principal? 

This question, it will be perceived, is the reverse of the last. 
If the amount required is obtained by multiplying the amount 
of $1 for the given time by the given principal, then it follows, 
that if we divide the given amount by the amount of $1 for the 
given time, we shall obtain the required principal. 

14. What is the amount of $597.75, for 20 years, at 6 per 
cent., compound interest? Ans. $1917.061. 

15. What is the amount of $1350, for 3 years, at 5 per cent., 
compound interest ? Ans, $1562.198. 

16. What is the amount of a note for $150, for 2 years, 
compound interest, the interest becoming due at the end of 
every 3 months ? Ans. $168,967. 

17. What is the compound interest of £240 10s. Qd., for 2 
years, at 6 per cent. ? Ans. £29 lis. 6d. Sqrs. 

18. What is the amount of £450, for 3 years, at 5 per cent., 
compound interest ? Ans. £520 ISs. 7c?. 

19. What is the amount of £256 10*. for 7 years, at 6 per 
cent., compound interest ? Ans. £385 ISs. 7^. 



DISCOUNT. 

Art* 21 2« — Discount is an allowance made for the payment 
of money before it becomes due. 

The present worth of a debt due at any future period, is so 
much money as, being put on interest, at a given rate per cent., 
will amount to the debt, when it becomes due. 

1. A. holds B.*s note for $106, due in 1 year. What is the 
present worth of the note, discounting at 6 per cent. ? 

It is evident, that if B. pays A. $106 now, at the end of the 
year, when the note becomes due, A. will have the interest of 
$106 more than is his due; therefore, B. ought to pay him 
such a sum, as, being put on interest, would amount to $106 



QvKSTioMS.— 1. Wbal to tUtcaunt t S. What la present toartk t 
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at the end of the year. If we divide 106 hy the amount of $1 
for 1 year, we shall have the principal, or that sum which be- 
ing put on interest at the usual rate per cent., will amount to 
the debt when it becomes due. (See Art. 205.^ $106-r-$1.06= 
$100, the present worth of $106 due a year nence. From the 
above we derive the following 

RULE. 

Art* 213* — ^To find the present worth — Divide the given 
sum hy the amount of $1 for the given time, and the quotient 
will he the PRESENT worth. 

The present worth, subtracted from the debt, will leave the 
discourU. 

2. What is the present worth of $246.21, payable in 2 
years and 8 months, discounting at 6 per cent. ? 

Ans. $212.25. 

3. How much ready money will purchase a note of $1719.04, 
due 6 years hence, discounting at 6 per cent. ? Ans. $1264. 

4. Suppose I owe a note of $416, to be paid in 4 years and 
2 months, and wish to pay it now, what must be discoimted 
for present payment? Ans. $83.20. 

6. How much ready money will purchase a note of $37,165, 
due 5 years, 1 month, and 18 days hence, discounting at 6 per 
cent.? Ans. $28,413+. 

6. What is the present worth of a note of $840, payable one 
half in 10 months, the other half in 20 months, discount, 6 per 
cent, per annum? Ans. $781,818. 

7. What is the present worth of $1500, due 40 years hence, 
discount, 12 per cent, per annum? Ans. $258.62+ . 

8. What is the discount of $420, due in 1 year and 6 months, 
at 6 per cent. ? Ans. $34,679+. 

9. What is the discount of $109.86, for 1 year, at 6 per cent. ? 

Ans. $6,219. 

10. Bought goods to the amount of $1 909.34, at four months' 
credit. How much ready money must I pay, discounting at 
3^ per cent. ? Ans. $1887.322. 

11. What is the present worth of £4000, payable in 9 
months, at 4| per cent, discount ? 

Ans. £3862 85. Od. 25^5.+. 

QuEBTioNS.— 3. Rule for finding the preaeiU worth 1 For finding the diaeoutU 1 
4 What te the diflbranoe between inUrMt and diteount t 
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The foregoing is the correct method of reckoning discount ; 
yet the usual method in practice is to compute the interest for 
the time, and deduct it from the given sum. The interest thus 
found is called the discount 

The difiference between interest and discount, on a small sum, 
for a short time, is inconsiderable ; but the difference becomes 
very considerable when the sum is large and the time long for 
which the discount is to be made. 

12. What is the difference between the interest and discount 
of $100 for 1 month, at 6 per cent. ? 

Ans. 2^ mills, nearly. 

13. What is the difference between the interest and discount 
of $649, for 3 years, at 6 per cent. ? Ans. $17.82. 

Art* 21 4 • — Bank discount is the same as simple interest. 
When a note is discounted at a bank, the interest is computed 
on the sum from the date of the note to the time when it becomes 
due, including three days of ffrace, and deducted as discount. 
Thus, if a note of $100 be discounted for 30 days, the interest 
is computed for 33 days. Custom has allowed to the borrower 
8 days after the day on which the note becomes due, called 
days of grace; and as payment is generally withheld until the 
third day, it is justice that interest should be paid for these 
days. 

If the payment of a note cannot conveniently be made at 
the proper time, the note may be taken up, if the bank allow 
the indulgence, by a new note, which must be presented on 
the day of discount unmediately preceding the day on which 
the note would have become due, paying at the same time the 
discount, or interest, as before stated. Thus the borrower 
loses the discount on his note from the day on which he re- 
places it by another to the day on which it would have been to 
be paid. 

The discount of any sum discounted for 30, 60, or 90 days, 
is found by multipljring by ^ of the days. (See Art. 202.) 

EXAMPLES. 



14. What is the bank discount 
on a note of (714, for 30 days, at 
6 per cent. 7 



16. What is the bank discount 
on a note of (1692, for 60 days, 
at 6 per cent ? 



QixMnoM.— 4. What is the ububI method in practtoef 
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Operation, 
2)714 
.0051 

3670 
367 



$3,927 Ans, 



Operation, 
2)1692 
.010| 

16920 
846 

$17,766 Ans. 



16. What is the bank discount on a note of $184, for 90 
days, at 6 per cent. ? 

Operation. 

2)784 
.015^ 

3920 
784 
392 

$12,152 Ans. 

lY. What is the bank discount on a note of $53, for 30 days ? 

Ans. $.291+. 

18. What is the bank discount on a note of $1092, for 30 
days? Ans. $6,006. 

19. What is the bank discount on a note of $2049, for 30 
days? . Ans. $11,269. 

20. A.'s note of $561, for 60 days, is discounted at the 
bank, at 6 per cent. What ready money does he receive ? 

Ans. $555,109. 

21. B/s draft for $150, drawn at 16 days' sight, is cashed at 
the bank, at 3 per cent, discount. How much money does he 
receive? Ans. $149.8124-. 

22. What is the bank discoimt on a note of $340, for 90 
days, at 6 per cent. ? Ans. $5.27. 

23. What is the bank discount on a note of $632.75, for 90 
days, at 6 per cent. ? Ans. $9,807. 



When a note is offered at the bank for discount, one or two 
endorsers are generally required ; and the note is presented in 
one of the following forms : 



Questions. — 6. What is bank discount ? 7. What is meant by days of grace ? 8. 
How is discount round for 30, 60, and 90 days? 9. When a note is offered at a bank for 
difloount, what is required? 

18* 
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1600. Concord, Jtdy 4tli, 1849. 

For yalue received, we, the subscribers, jointly and severally promise to 
pay the President, Directors, and Company of me New England Bank, or 
order, five hundred dollars, at said bank, on demand, with interest after 
sixty days. 

When a note, called business jpapeTy is offered for discount, 
it is generally made in the following form : 



i860. Boston, August 6th, 1849. 

Three months after date, I promise to pay to the order of Mr. John 
Savage, at the Commonwealth Bank, three hundred and fifty dollars, 
value received. 

A. B. 

In order to negotiate this note to an individual, or to procure 
a discount of it at a bank, the said Savage should endorse his 
name upon the back of the note, and such other names of en- 
dorsers should be procured as may be required ; in which case, 
the promiser, or payer, A. B., is first liable for the note, and 
the note should be demanded of him, when it becomes due. 
If not paid, immediate notice should be given to the endorsers 
of the note ; and on such demand and notice, the endorsers 
become liable for payment of the note ; otherwise they are not 
holden. 

The promiser, or payer of a note, is the individual who signs 
it. The promisee, or payee, is the person to whom the note is 
payable. 

When a note is endorsed, the promisee, or payee, b always 
an endorser. 



liOSS AND GAIN. 

Art* 215* — ^Loss AND Gain teach to find what is gained or 
lost in the purchase and sale of goods ; and also to regulate 
the price, so as to gain or lose, at a certain rate per cent. 

1. If I purchase goods to the amount of $50, and sell the 
same for $60, what do I gain per cent. ? 

QcBSTioNs.— 10. What is the fonn of a note payable to the president, directors) 
&c., of a bank? 11. What is the form of a note called businesa paper ? 13. Who is 
the promiser of a note V 13. Who the promisee ? 
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It is evident that the gain on $1 would be ^ as much as 
on $50. Since, then, the gain on $50 is $10, or the gain is 
^^ of the cost, then $10-^-50=20 cts. on a dollar, or 20 per 
cent., the Anstoer. Hence the 

RULE. 

When the prices at which goods are bought and sold are given, 
to find the gain or loss per cent. : Divide the gain or \o&af found 
by subtraction, by the cost of the article, 

EXAMPLES. 

2. A merchant bought goods to the amount of $500, and 
sold the same for $700. What did he gain per cent. ? 

The question may be thus expressed, as in the Rule of Three : 
What is the gain on $100, if on $500 the gain be $200 ? 

Operation, 

What gain ? 
If I $00 



100 
^00 40 



40 per cent. Ans. 

3. A merchant purchased goods to the amount of $342.25, 
and gains on the sale $41.07. What is the gain per cent. ? 

Ans. 12 per cent. 

4. Bought flour to the amount of $840. Sold the same for 
$907.20. What do I gain per cent ? Ans. 8 per cent. 

5. Suppose a merchant purchase goods to the amoimt of 
$1000, and sell them for $910, what is the loss per cent. ? 

Ans. 9 per cent. 

6. Bought fur caps for $7 apiece ; sold them for $7.25. 
What was the whole gain in laying out $630, and what was 
the gain per cent. ? a ^ Whole gain, $22.50. 

' I Gain per cent., 3.57+. 

7. What is the whole loss, and what is the loss per cent., 
in laying out $70 for hats, at $1.76 each, and selling them for 
25 cents apiece less than cost ? 

. ( Whole loss, $10. 
\ Loss per cent., 14^. 



Questions.— 1. What ia Loss and Gain ? 2. How is the gain or loss per cent, found f 
3. Havii^ the gain or ioes per cent, how is the price found at which an article is 
bought or sold ? 
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8. Bought 100 yards of cloth, at $6.72 per yd., and sold 
the same for $8.40. What did I gain per cent ? 

Ans. 25 per cent. 

Art. 216« — When the gain or loss per cent, is given, to find 
the price at which the goods are bought and sold. 

RULE. 

If the per cent be gam, add it to 100 ; if the per cent, he loss, 
subtrcxt it from 100, and proceed as in the Mule of Three, 

EXAMPLES. 

9. A merchant sold cloth, which cost $6.72 per yard, at 26 
per cent, profit. For how much did he sell the cloth per yard ? 
(See Interest, Obs. 3, Art. 204.) 

Operation. 



How many $ 
4 $^00 



^.n $ 168 

U$ $5 



1.40 Ans. 

10. A merchant sold cloth at $8.40 per yard, and gained 
25 per cent. What was the first cost ? 

Operation. 



How many $ 

0$ it$ 



8.40$ 
100 $ 4 



1.72 Ans. 

*v 

11. If 1 tun of wine cost £40, for how much must it be sold 
to gain 6^ per cent. ? Ans, £42 10s. 

12. Sold 10 yards of cloth for £4 16s „ and gained 10 per 
cent. What was the prime cost per yard ? Ans. Ss. 8^^. 

13. Bought 7 tuns of wine, at $61.20 per hhd. ; sold at 18 
cents a pint. What was the whole gain, and how much per cent. ? 

. { Whole gain, $826.56. 
• ( Gain per cent., $48,235. 

14. Purchased 40 gallons of molasses, at Ss. per gallon. 
By accident, 6 gallons leaked out. At what rate must I sell 
the remainder per gallon to gain 10 per cent, upon the first 
cost, and give 8 months* credit? Ans. 4s. Od. Iqr. 

15. If I sell a pound of silk for $12.72, and gain $1.20, how 
much should I gain in selling a bale which cost $1152 ? 

Ans. $120. 

16. Bought 300 lbs. of coffee, at 4s. 2d. per lb., ready money. 
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and sold the same for 5«. per lb., payable in 8 months. How 
much was gained upon the whole, and how much per cent. 






17. Bought 50 yards of broadcloth, at $5 per yard, which 
I purpose to sell at 25 per cent, profit, ready money ; but if I 
sell it on credit, I must have 5 per cent, extra. How must I 
sell it per yard, at 6 months, to make both these gains ? 

Ans. $6,695. 

18. If by selling tea at 57 cents per lb. I lose 3 cents, what 
is the loss per cent. ? Ans, 5 per cent. 

19. A merchant purchases 180 casks of raisins, at 16s, per 
cask ; sells the same at 2Ss, per cwt., and gidns 25 per cent. 
What is the weight of each cask ? Ans. 80 lbs. 

20. What will be the gain in selling $500 worth of flour, at 
8 per cent, advance ? Ans. $40. 

21. Bought 1000 bushels of com, for $1922.25. For how 
much must it be sold to gain 15 per cent. ? Ans. $2210.587. 

22. Bought 80 reams of paper, at $2.60 per ream. For 
how much must the whole be sold to lose 5 per cent. ? 

Ans. $190. 

23. A merchant bought 500 yards of broadcloth for $2125. 
For how much must he sell the whole to lose 10 per cent. ? 

Ans, $1912.50. 

24. If I buy 45 bushels of salt, at 95 cents per bushel, for 
how much must it be sold per bushel to gain 20 per cent. ? 

Ans. $1.14. 

25. Bought 64 bushels of wheat, at $1.75 per bushel. For 
how much per bushel must I sell it to lose 3 per cent. ? 

Ans. $1,697. 



STOCK. 

kfit 217i — Stock is a general name for capital employed 
in trade, manufactures, insurance, banking, etc. Also, for 
money loaned to government, or property in a public debt. 

The Capital Stock of a company, or corporation, is the 
whole amount originally invested by such company, or corpo- 

QcBSTioKs.— 1. What is stook ? 2. What is the capital stock of a oompany or cor- 
poration? 
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ration, which sum is divided into shares, and each holder re- 
ceives a certificate of the number of shares to which he is enti- 
tled. If stock which cost $100 per share sells in the market 
for any thing more than that amount, it is said to be above joar ; 
that is, above the sum equal to the first cost — ^the term par sig- 
nifying equality. If it sells for less than that amount, it is be- 
low par ; and the amoimt above or below par is spoken of as 
BO much per cent. If it sells for $6 on the $100 in advance, 
it is 6 per cent, above par. If it sells for so much less, it is 
so much below par. 

EXAMPLES. 

1. What is the value of $600 of stock, at 6 per cent, above 
par? Ans, $636. 

2. What is the value of $2000 of railroad stock, at 87^ per 
cent.? Ans. $1*750. 

3. What is the value of $1500 of bank stock, at 108 per 
cent. ? at 107 per cent. ? at 116 per cent. ? at 105 per cent. ? 



BARTER. 

Art* 218* — Bartbr is the exchanging of one commodity 

for another, according to prices or values agreed upon by the 

parties. 

RULE. 

Divide the value of that article whose quantity is given, hy 
the price of the article whose quantity is required j or, the ques- 
tion may he solved hy the Rule of Three. 

EXAMPLES. 

1. How many pounds of cojffee, at \Z\ cents per pound, 
must be given in barter for 1200 lbs. of sugar, at 8 cents per 
pound? 

Operation, By cancelling. 



13 J= */ : 8 : : 1200 How many lbs. cojffee ? 
1200 cts. 

4|0)960|0 13J=V* 

240 
3 



1200 lbs. sug. 

$ 2 

3 

lib. coffee. 

720 lbs. Ana. 



720 lbs. Ans. 
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2. How much tea, at 64 cents per pound, must be given in 
barter for 2 cwt. of chocolate, at 32 cents per pound ? 

Ans. 112 lbs. 

3. How many pounds of lead, at 9 cents per pound, must 
be given for 783 lbs. of iron, at 6 cents per pound ? 

Ans, 622 lbs. 

4. A. has broadcloth, at 165. 6d. per yard. B. has linen, 
at Is, 4d. per yard. How many yards of broadcloth must be 
given in exchange for 660 yards of linen ? Ans, 5S^ yds. 

5. A. bartered 53 J yards of broadcloth, at I6s. 6d. per 
yard, for 660 yards of hnen. What was the price of the linen ? 

Ans. Is, 4:d, 

6. How much sugar, at 8 cents per pound, must be given 
in barter for 1|- cwt. of cinnamon, at 54^ cents per pound ? 

Ans. 12 cwt. 
T. A. barters If cwt. of cinnamon, at 54|^ cents per lb., for 
12 cwt. of sugar. What was the value of the sugar per 
pound ? Ans, 8 cents. 

8. A. has hnen, worth 20d. per ell English, ready money, 
but in barter he will have 2s. B. has broadcloth, worth 14s. 6d. 
per yard, ready money. What ought to be the price of the 
broadcloth, in barter ? Ans, lis, 4^d, 

9. B. has coffee which he barters with C. at lOd. per lb. 
more than it cost him, for tea which cost 10s, ; but in barter 
C.~"puts it at 125. 6d. What was the first cost of the coffee? 

Ans. 3s. 4d. 

10. A. has 6 tons of butter, at $425 per ton, and lOj tons 
of tallow, £33 lbs. per ton, which he barters with B. for 316 
barrels of beef, at 21*. per barrel, and the remainder in cash. 
How much money does he receive ? Ans, $2200.25. 

11. C. and P. barter. C. has com, at 75 cents, ready money, 
but in barter he will have $1. B. has rye, at 60 cents, ready 
money. What ought he to have for his rye, in barter ? 

Ans. 66|- cents. 

12. A. has rye at $1.44 per bushel, ready money, but in 
barter he will have $1.56 per bushel. D. has cotton, at 18 
cents per pound, ready money. What price must the cotton 
be in barter, and how many pounds of cotton must be bartered 
for 100 bushels of rye ? 

A \ Cotton, 19 J cents per pound. 
* \ 800 lbs. for 100 bushels rye. 
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13. B. gives C. 260 yards of drugget, at 18^. per yard, for 
308j lbs. of pepper. What does the pepper cost C. per lb. ? 

Ans. \bd, 

14. A. and B. barter. A. has 41 cwt. of hops, at $7.20 per 
cwt., for which B. gives him $96 in money, and the rest in 
prunes, at 10 cents per lb. What quantity of prunes does A. 
receive ? Ans. 1 7 cwt. 3 qrs. 4 lbs. 

15. How many acres of land, worth £40 10*. per acre, 
must be given for 600 acres, worth $8.60 per acre ? 

Ans, Z*l\, 

16. A. has ^\ cwt. of sugar, at 8tf. per pound, for which B. 
gives him 12^ cwt. of flour. How much per pound was the 
flour ? Ans. 4f rf. 

17. A. has com, at $1.25, ready money, but in barter he 
values it at $1.50 per bushel. B. has cotton at 20 cents per 
pound, ready money. What should be the price of the cotton, 
m barter, and how many pounds must be given for 100 bushels 
of com ? Ark^wer to the last, 625 lbs. 

18. A. has cloth, valued at $4 per yard, ready money, but 
in barter he will have $4.60. B. has clo& at £2 sterling per 
yard, ready money ; at what price ought B. to rate his cloth in 
barter, and how many yards must be given A. in exchange for 
540 yards of cloth ? Answer to the last, 324 yards. 

19. D. has ribbon, at 2s. per yard, ready money, but in 
barter he will have 2s. 3rf. E. has broadcloth, for which he 
will have in barter 36s. 6rf. ^qra. What ought to be the cash 
price of E.*s cloth, and how many yards of ribbon ought D. to 
give him for 488 yards of broadcloth ? 

. j E.'s cloth, 32s. Qd. 
^^- ( 7930 yards ribbon. 



SUPPLEMENT 
TO INTEREST, DISCOUNT, BARTER, AND LOSS AND GAIN. 

Art. 219.— 1. What is the mterest of $365.25 for 1 year, 3 
months, and 2 days ? Ans. $27,516. 

2. What will $1002.153 amount to in 4 years, 1 month, and 
15 days, at simple interest ? Atis. $1250.185. 

3. What is the interest of $125000 for 1 day ? 

Ans. $20,833. 
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4. How much will £300 amount to in 5f years, at 3^ per 
cent. ? Ans. £366 U. 3rf. 

5. What is the amount of £10 15s. 6d., for 16 jears and 10 
months? Ans. £21 ISs. Id. Sqrs. 

6. How much will 1185.26 amount to in 2 years, 3 months, 
and 11 days, at 7^ per cent. ? Ans. $216,944. 

7. How much will $298.59 amount to, from May 19th, 
1797, to Aug. 11, 1798, at 8 per cent. ? Ans. $327,913. 

8. What is the interest of $658, from Jan. 9th to the 9th 
of Oct. following, at ^ per cent. ? $2,467. 

9. What principal will amount to $1319.90, in 5 years and 
8 months ? Ans, $985. 

10. Took up a note, April 29, 1799, which amoimted to 
$205.86, dated June 14, 1798, on interest at 5f per cent. 
What was the sum borrowed ? Ans. $196. 

11. A note of 6 years* standing amounted to £3810; the 
principal was £3000. What was the rate per cent. ? 

Ans. 4^. 

12. At what rate per cent, will $420 amount to $520.80 m 
8 years ? Ans. 3 per cent. 

13. At what rate per cent, will £413 125. 6rf. amount to 
£546 Ss. 8d. in 4f years ? Ans. 6f . 

14. In what time will $500 amount to $725, at 5 per cent. ? 

Ans. 9 years. 

15. In what time will a note of £420 amount to £520 16«., 
at 3 per cent. ? Ans. 8 years. 

16. What will be the amount of $597.75, m 20 years, at 
6 per cent., compound interest? Ans. $1917.077. 

17. Gave a note for £450, payable in 3 years, at 5 per cent., 
compound interest. To what did it amount ? 

Ans. £520 IBs. I^d. 

18. What is the amount of £217, for 24- years, at 5 per 
cent., interest payable quarterly? Av^. £242 ISs. 4jc?. 

19. Bought a quantity of goods, to the amount of £250, 
ready money, and sold them for £300, payable in 9 months. 
What was the gain in ready money, discounting at 6 per cent. ? 

Ans. £37 Is. Id. Iqr. 

20. What is the present worth of $1000, payable one-half 
in 4 months, the other half in 8 months, discoimting at the 
rate of 6 per cent. ? Ans. $975,345. 

19 
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r 

21. How much tea, at 9«. 6d. per pound, must be given 
in barter for 156 gallons of wine, at 125. 3^. per gallon ? 

Ans. 201 lbs. 13||^ oz. 

22. A. h^ 240 bushels of rye, at 90 cents per bushel, ready 
money, which he barters with B., at 95 cents, for wheat which 
cost 99 cents per bushel. How many bushels of wheat must 
he receive for his rye, and at what price ? 

Ans. 218^ bushels, at $1.04 J per bushel. 

23. A. and B. barter. A. has cloth which cost him 28d., 
B.'s cost him 22c^. B. puts his cloth at 26d.y in barter. How 
high must A. rate his cloth, to gain 10 per cent, in the trade ? 

Ans. S5d, 

24. Bought 100 yards of cloth, at $2 per yard. How must 
I sell it per yard, to gain $50 ? Ans. $2.50. 

25. Bought cloth at $1.50 per yard, which, not proving so 
good as I expected, I am wilhng to lose 1 7^ per cent. How 
must I sell it per yard ? Ans. $1,237 +. 

26. Bought 50 gallons of wine, at 45. per gallon. By acci- 
dent, 10 gallons leaked out. How must I sell the remainder 
per gallon, to gain 10 per cent, upon the whole cost? 

Ans. 5s. Qd. 
2*7. A man sells a quantity of corn at $1 per bushel, and 
gains 20 per cent. Some time after, he sold of the same to 
the amount of $37.50, and gained 50 per cent. How many 
bushels were there in the last parcel, and at what rate did he 
sell it per bushel ? Ans. 30 bushels, at $1.25 per busheL 



EQUATION OF PAYMENTS. 

Art* 220t — Equation of Payments is the method of find- 
ing the mean time for the payment of several debts due at dif- 
ferent times. 

1. If a man owes me $10, to be paid in 4 months, and $6, to 
be paid in 7 months, and he wishes to pay the whole at once, 
in what time should the whole be paid ? 

It is evident that the use of $10 four months is th>e same as 

QvKBTioHS.— 1. What ia Equation of PsLjmeaato ? 9. Rule ? 
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the use of $1 forty months ; and the use of $5 seven months 
is the same as the use of $1 for thirty-five months. Then, 
$104-$5=$15, and 40+35=76 months. Thus it appears, 
that the use of |10 for four, and $5 for seven months, is the 
same as the use of $1 for seventy-five months : |15, therefore, 
may be used ^^ as long as $1. That is, y^j of seventy-five 
months, 7 6 -^15 =5 months, the answer. Hence the 

RULE. 

Multiply each payment by the time when it heeorhes due, and 
divide the sum of the products by the sum of the payments, and 
the quotient will be the time required. 

2. A merchant has owing him $420, to be paid as follows : 
$100 in 8 months, $100 in 2 months, and $220 in 6 months. 
In what time ought the whole to be paid at once ? 

Ans, 5 months. 
8. A. owes B. $800, to be paid as follows: $200 in 3 
months, $150 in 4 months, and the remainder in 8 months. 
What is the equated time for the payment of the whole ? 

Ans. 6 months. 

4. A. owes B. $380, to be paid as follows: $100. in '6 
months, $120 in 7 months, and $160 in 10 months. What is 
the equated time for the payment of the whole ? 

Ans. 8 months. 

5. A merchanj; has owing him $698, of which $181 is to be 
paid at the present time, $199 in 3 months, and $318 in 8 
months. What is the equated time for the payment of the 
whole ? Ans. 4^ months. 

6. A. owes B. $500, of ^ich -J^ is to be paid in 3 months, 
•}• in 8 months, and the remainder in 2 months. What is the 
equated time for the payment of the whole ? 

Ans. 3 months, 21 days. 

7. A. has owing him $924, of which ^ is to be paid in 3 
months, and J in 2 years. In what time ought the whole to 
be paid? Ans. IS months. 

8. I have three notes against a man : one of $400, due in 5 
months ; one of $500, due in 6 months; and the other of $350, 

due in 9 months ; and he wishes to pay the whole at once. \ 

In what time ought he to pay it ? Ans. 6.52 months. 

9. A. owes B. $960, of which I is due in 3 months, J in 1^ 
months, ^ in 9 months. What is the equated time for the 
payment of the whole? Ans. 3 months, 15 days. 
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10. A merchant bought goods to the amount of $3000, and 
agreed to pay $500 ready money, $600 in 4 months, and the 
remainder in 9 months ; but they agree to make one payment 
of the whole. What is the equated time ? 

Ans, 6 months, 15 days. 



FELIiOWSHIF. 

Art. 221* — Fellowship is a rule by which merchants and 
others, trading in company, may ascertain their respective gain 
or loss, in proportion to each man's share in the joint stock. 

The money, or value of property vested in trade, is called 
the Capital, or Stock. 

The gain or loss to be shared by the company is called the 
Dividend, 

When the several stocks are employed without regard to 
time, it is called Single Fellowship, 

1. Two men, A. and B., bought a horse for $60, of which 
sum A. paid $40, and B. paid $20. They sold the horse for 
$90. What was each man's share of the gain ? 

It is evident, that each man's share of the gain should bear 
the same ratio to the whole gain, that his share of the stock 
bears to the whole stock. Now, the whole stock was $60, of 
which A. paid $40; then A. paid |^^=f of the whole stock, 
and B. paid $20=^=J of the whole stock. As the whole 
gain was $30, A.'s share is f of 30=$20, and B.'s share is |- 
of 30=$10. Hence the 

RULE. 

As the whole stock is to eojch marCs stock, so is the whole gain 
or loss to ea/ih mxirCs share of the gain or loss. 

Or the question may be expressed thus : What gains each 

individual stock, if the whole stock give gain ? 

Whole stock $60 — A.'s stock $40. 
Whole gam $30 — B.'s stock $20. 

Questions.— 1. What is FeUowsbip? 3. What ia capital, or stock? 3. What is 
the dividend? 4. What is Single FeUowship? 5. What is the rule? 6. Whatii 
the method of proof? 
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Operation, Operation, 



How much A.'8 gain. 
Whole stock |60 



40$ A.'8 stock. B.'s gain. 

30$ whole gain. 

$60 



20$ B.'s stock. 
80$ 



10 Ans. B.*s gain. 



$ 20 Ans. AJs gain. $ 

Proof- — Add together the respective gains, and if the work 
be right, their sum will equal the whole gain. 

2. A., B., and C. trade in company. A.*s stock is $240, 
B.*s $360, and C.*s $600. They gain $325. What is each 
man's share of the gain ? ( A.'s gain, $65.00. 

Ans, } B.*s gain, 97.50. 
( C.'s gain, 162.50. 

3. A. and B. bought a lot of land for $1280, of which B. 

J aid $400, and A. the remainder. They sold it so as to gain 
200. What was each man's share of the gain ? 

( B. s gam, 62.50. 

4. A. and B. owned a ship, valued at $72000 — ^lost at sea ; 
insurance $50000. What was each man's loss, supposing A. 
owned 3 times as much as B. ? j , j ^-^s loss, $16,500. 

• ( B.'s loss, 5.500. . 
6. A man dying, leaves property to the amount of $3000. 
A. has a note of $600 against the estate, B. has a note of 
$1800, and C. a note of $1600. How much must each lose ? 

r A.'s loss, $150. 

Ans, } B.'s loss, 450. 

( C.'s loss, 400. 

6. Three partners. A., B., and C, shipped 216 horses for 
the south. A.'s share of the cost of the horses was $2880 ; 
B.'s, $5760; C.'s, $4320. During the voyage they were 
obliged to throw 90 overboard. How many horses did each 
partner lose ? C A, lost 20. 

Ans, i B. lost 40. 
( C. lost 30. 

7. A. and B. trade in company. A.'s stock was 60 guineas, 
and his share of the gain was f. What was B.'s stock ? 

Ans, 36 guineas. 

8. Three men gained in an adventure $96. A. put in a cer- 
tain sum, B. put in twice as much as A., and C. as much as A. 
and B. both. What was each man's share of the gain ? 

( A.'s, $16. 

Ans, } B.'s, 32. 

19* (C.'s, 48. 
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9. Two men trade in company. Their joint stock is $800, 
of which B. put in ^ of f of f of f of 4 times the whole. What 
IS each man's stock ? j j -^-'s, $200. 

• ^"^^-jB.'s, 600. 

10. A., B., and C. trade in company. A.'s stock is $250, 
B.'s $300, C.*s $550. They lose 5 per cent, by trading. What 
is each man's share of the loss? ( A.'s loss, $12.50. 

Ans, } B.'s loss, 15.00. 
( C.'s loss, 27.50. 

11. A man by his will left his estate to his children, as fol- 
lows: to A. he gave $5000, to B. $4500, to C. $4500, and to 
D. $4000 ; but his whole estate amounted to but $12000. 
How much did each receive ? 



Ans. 



A. received $3333.33^. 

B. *' 3000.00. 

C. " 3000.00. 

D. " 2666.66f. 



ASSESSMENT OF TAXES. 

Arti 222 • — In order to the assessment of taxes on a town, 
the foUowmg facts should be known : 

1. The amount of tax assessed by the Legislature of the 
State. 

2. The mventory of all the rateable property in the town. 

RULE. 

I. From the inveniory of the real and personal property of 
the whole town, deduct the amount of poll taxes. 

II. Find the ta^x on a dollar, and multiply each marCs inven- 
tory by it, and to the product add his poll tax. 

EXAMPLES. 

1. A town inventoried at $160,000, raises a tax of $3400. 
There are 400 rateable polls, taxed 50 cents each. What is 
the tax on a dollar, and what is A.'s tax, whose real and per- 
sonal estate is inventoried at $1683, and who pays for one 
poll? 

Questions. — 1. What &ctB fdiouldbe known, in order to the aasessment of taxes? 
8. What is the rule? 
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First deduct the amount of poll tax for 400 polls, at 60 cents 
each, 400 X. 50=1200, amount of poll tax; then $3400 — 200 
=$3200 to be assessed on the whole property. Secondly, 
find the tax on a dollar. 

Operation. 

What tax. 
$160,000 



Ans. 



1 
3200 



.02 cts. on $1. 



Then to find A.*s tax, multiply the amount of his inventory 
by the tax on a dollar, and to the product add his poll tax — 
thus, $1683 X.02=$33.66-h.50=$34.16, A.'s tax. 

Or, having found the tax on a dollar, a table may be formed, 
containing the tax on 1, 2, 3, or to 20 dollars; then on 30, 40, 
Ac, to 100 dollars; then on 110, 120, <fec., to 1000 dollars. 
Then, having the inventory of the property of an individual, 
bis tax may be readily made out. 

TABLE. 



TaxoD 


$1 is 


1.02 


Tax on 


i til U $.84 


Tax on 


$150 is $3.00 


u 


2 « 


.04 


a 


18 « .86 


M 


160 « 8.20 


u 


8 « 


.06 


M 


19 « .88 


« 


170 " 8.40 


u 


4 « 


.08 


u 


20 " .40 


M 


180 « 8.60 


u 


6 " 


.10 


u 


80 " .60 


M 


190 « 8.80 


u 


6 « 


.12 


M 


40 " .80 


a 


200 « 4.00 


« 


1 « 


.14 


a 


60 " 1.00 


u 


800 « 6.00 


« 


8 « 


.16 


« 


60 « 1.20 


u 


400 « 8.00 


u 


9 « 


.18 


u 


10 ** 1.40 


u 


500 « 10.00 


tt 


10 « 


.20 


u 


80 « 1.60 


u 


600 " 12.00 


M 


11 « 


.22 


u 


90 « 1.80 


u 


700 " 14.00 


« 


12 « 


.24 


u 


100 « 2.00 


M 


800 « 16.00 


M 


18 « 


.26 


M 


110 « 2.20 


M 


900 « 18.00 


M 


14 « 


.28 


u 


120 « 2.40 


« 


1000 « 20.00 


M 


15 " 


.80 


u 


180 **-2.60 






« 


16 « 


.82 


u 


140 « 2.80 


« 





We find by the table, the tax on $1000 to be $20.00 
« " " " 600 " 12.00 

« " *« « 80 " 1.60 

a *( tt tt 3 tt ^QQ 



A.'s inventory, 
Poll tax. 

Amount of A.'s tax. 



$1683 



$33.66 
60 

$34.16 
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2. The inventory of real and personal estate in the town of 
, for the year 1849, is $800,000. The amount assessed 



on each rateable poll is $1. The number of polls is 400. The 
amount of town tax voted to be raised for the year 1849 is 
$2000. The proportion of state tax for said town for that 
year is $400 ; county tax $200 ; the amount of school tax is 
$800 ; the highway tax is $1200. How much is A.*8 town, 
state, county, school, and highway tax, whose whole estate is 
inventoried at $5000, and who pays for one poll ? 

''Town tax, $11,847.^ 

Btate tax, 

County tax. 

School tax, 
^ Highway tax. 



An8, -( 



2.369. 
1.189. 
4.739. 
7.108. 



> Total, $27.26. 



DOUBIiE FEI^LOWSHIF. 

Art* 223* — 1. Two men, A. and B., hire a pasture for $36. 

A. put in 8 oxen 6 weeks, and B. 12 oxen 8 weeks. How 
much must each pay ? 

It is evident that the pasturage of 8 oxen, 6 weeks, is the 
same as of 1 ox 48 weeks; and the pasturage of 12 oxen, 8 
weeks, is the same as of 1 ox 96 weeks. The shares of A. and 

B. are the same as though A. had put in 1 ox 48 weeks, and 
B. 1 ox 96 weeks ; 96+48=144 weeks. Then A.'s share of 
the rent will be ^rr=i ^^ $36=$12, and B.'s share will be 
iVt=I o^ *36=:$24. Hence the 

RULE. 

Multiply each man* 8 stock by the time it is continued in trade, 
and consider the product his share of the joint stock, and pro- 
ceed as in Single Fellowship 



Operation, 



How many $ 
Weeks. 144 



48 weeks. 
36 



How many $ 
Weeks. 144 



Operation, 



$12, A.'s share. 



96 weeks. 
36 



$24, B.'s share. 



2. A. and B. trade in company. A. put in $3000, for 6 
months; B. put in $4000, for 10 months; and C. put in 
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$2500 for 12 months. They gained $880. What is each 
man's share of the gain? ( A/s share, $180. 

Ana. < B.*8 share, 400. 
( C.'s share, 300. 

3. Three men trade in company. A. put in $4000 for 12 
months, B. put in $3000 for 15 months, and C. put in $5000 
for 6 months. The whole gam was $615. What was their 
respective shares ? ( A.'s gain, $240. 

Ans. < B.*s gain, 225. 
( C.'s gain, 150. 

4. A., B., and C. made a stock for 2 years. A. put in at 
first $1000. At the end of 6 months he put in $500 more. 
B. put in $1600, and after 8 months took out $400. C. put 
in $2000 for 20 months, and then took out $1500. They gain 
$1000. What is each man*s share ? 

5. A., B., and C. lost in trade $263.90. A.'s stock was $580, 
for 6^ months ; B.'s stock was $580, for 9^ months ; C.*s stock 
was $870, for 8f months. What is each man's share of the 
loss? (A.'sloss, $59.15. 

Ans. } B.'s loss, 86.45. 
(C.'s loss, 118.30. 

6. A. commenced business on the first of January, with a 
capital of $3800 ; on the first of May he took in B. as a partner, 
with a capital of $2700 ; on the first of August, they admit C. 
as a partner, with a capital of $4000 : at the end of the year 
they dissolve partnership ; each took his share of the stock and 
gain, the gain being $4360. How much did each take ? 

A. took $6080. 

Ans. i B. " 3780. 

C. " 5000. 



* INVOLUTION. 

Art. 224* — Involution is multiplying a number into itself. 
The product is called a power; the number so multiplied is 
called a root, or the Jirst power. The product of any number 
multiplied into itself is called the second power, or sqtuire. If 
the square be multiplied by the first power, the product is 
called the cube, or third power. 

QUBBTION0.— 1. What i0 Inyolution ? 8. Whol to a pow«r ? 
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The power is sometimes denoted by a small figure, called 
the index, or exponent, of the power, placed above the given 
number at the right hand — Thus, 3^ denotes that the second 
power of 3 is required, or it shows how many times 3 is to be 
mvolved or multiplied. This may be illustrated by the follow- 
ing: 

2'= 2 X 2=4, the second power of 2. 
2'=2 X 2 X 2=8, the third power of 2. 
2^=2 X 2 X 2 X 2=16, the fourth power of 2. 
2*= 2 X2X2X2X2 = 32, the fifth power, or sursolid. 
2'= 2 X 2 X 2 X 2 X 2 X 2=64, the sixth power, or square cubes. 

The product of any two powers is always that power whose 
index is the simi of the indices, or exponents, of the power 
multiplied, thus: 

0III4 6 67 8 9 10 

1 2 4 8 16 32 64 128 256 512 1024 

If 16, which is the 4th power of 2, be multiplied into 64, the 
6th power of 2, we shall have 1024, the power indicated by 
the multiplication of 2^ x 2«=2«+*=2»°= 1024. 

EXAMPLES. 

1. What is the square, or second power, of 25 ? 

Ans. 625. 

2. What is the square, or second power, of 145 ? 

Ans. 21026. 

3. What is the cube, or third power, of 23 ? 

Ans. 12167. 

4. What is the cube, or third power, of 169 ? 

Ans. 40196Y9. 
6. What is the biquadrate, or fourth power, of 29 ? 

Ans. 707281. 

6. What is the fifth power of 134 ? 

7. What is the square of 1 ? 8. What is the cube of 1 ? 

Ans. 1 ; 1. 
9. What is the square of | ? 10. What is the cube of ^ ? 

Ans. i; i.. 
11. What is the cube of 1.5? 12. What is the cube of 
2.25? 

13. What is the square of 2|? Ans. yy*=5.76. 

Questions. — 3. W^bat is a root? 4. Whal is the second power f— the third powtt f 
6. How is a power denoted ? 
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Obs. — Mixed numbers may be reduced to improper fractions, before in- 
volving: Thus, 2f-=y; or they may be reduced to decimal: Thus, 
2f=2.4. 

The powers of the nine digits, from the first to the ninth, 
may be seen by the following 

TABLE. 



Roots 

Squares . . 

Cubes 

4th power 
5th power < 
6th power ' 
7th power - 
8th power • 
9th power ■ 



1 


2 3 


4 


5 


6 


7 


8 


9 


1 


4 9 


16 


25 


36 


49 


64 


81 


1 


8 27 


64 


125 


216 


343 


512 


729 


1 


16 81 


256 


625 


1296 


2401 


4096 


^ 6561 


1 


32 243 


1024 


3125 


7776 


16807 


32768 


59049 


1' 64 729 


4096 


15625' 46656 


117649 


262144 


531441 


1138 2187 


16384 


78125 279936 


823543 


2097152 


4782969 


1256 6561 


65536 


390625 1679616 


5764801 


16777216 


43046721 


1 


51219683 


262144 


1953125 10077696 40353607 


134217728 


387420489 



EVOLUTION. 

Art. 325 • — ^Evolution, the opposite of Involution, is the 
extracting of the root of any number, or the finding of such a 
number as, when multiplied into itself a certain number of 
times, will produce a given number. Thus, 3 is the square 
root of 9, because 3 X3 = 9 ; also, 3 is the cube root of 27, 
because 3 X 3 x 3 = 27. 

Any given power may be found by a continued multiplica- 
tion of the number into itself; yet there are numbers whose 
precise root can never be found ; but, by the use of decimals, 
we can arrive sufficiently near for all practical purposes. 

A number whose precise root cannot be found, is called a 
8urd, or irrational number, and its root a surd root. 

The square root may be denoted by this character, y^, called 
the radical sign, placed before the power ; and the other roots 
by the same sign, with the index of the root placed over it, or 
by the fractional indices placed on the right hand. Thus, the 

square root of 9 is expressed, y'9, or 9*, and the cube root 

of 27 thus : ^27, or 27^. 



QuBsnoNB. — 1. What is Evolution? 2. How may any given power be found? 
3- Can the pi-ecise roots of all powers be found ? 4. How can we approximate suffi- 
ciently near for practical pnrpoaes? 5. What is a number called whose precise root 
caimot be fomid ? 0. Wnat is ihe advantage of denotiiig roots by the fractioDal in- 
dioea? 
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The method of denoting roots by the fractional indices is 
preferable, as, by it, not the root only is denoted, but the power. 
The numerator of the index denotes the power, and the denom- 
inator the root of the number over which it is placed. 

If the power is expressed by several numbers, with the sign 
+ or — between them, a line, or vinculum, is drawn from 
the top of the sign over all the numbers. Thus, the square 

root of 12-1-4 is Vl2-|-4=4, and the cube root of 367 — 14 is 
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Formation of the Square, arid Extraction of the Sgtiare Hoot. 

Art* 236* — It has been shown, that to obtain the square of 
any number, whether entire or fractional, we have only to mul- 
tiply that number into itself. Therefore, To extract the square 
root, is to find a number, which, multiplied into itself once, will 
produce a given number, . 

The principle applied in the extraction of the square root, 
will be better understood by attending, first, to the formation 
of the square. 

The square of any number expressed by a single figure, will 
contain no figure of a higher denomination than tens. (See 
Table of Powers,) 

Numbers which are produced by the multiplication of a num- 
ber into itself, are called perfect squares. 

There are but nine perfect squares among all the numbers, 
which can be expressed by one or two figures. The square 
roots of all other numbers, expressed by one or two figures, 
will be found between two whole numbers differing from each 
other by unity. Thus, 37, which is comprised between 36 and 
49, has for its square root a number between 6 and 7 ; and 95, 
which is comprised between 81 and 100, has for its square 
root a number between 9 and 10. 

What is the square of 32 ? 

teoB. units. 
32 = 3 + 2 

3-h 2 

9+ 6 

9+12+4=1024 
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Thus, it appears, that the square of a number made up of 
tens and units, contains the square of the tens, plus twice the 
prodticts of the tens into the units, plus the square of the units. 

What is the square root of 1024 ? 

It is evident, that the root will contain more than one figure, 
since the number is composed of more than two places ; and 
it will contain no more than two, for 1024 is less than 10,000, 
the square of 100. It will also be perceived, from the fore- 
going process, that the square of the tens, the first figure of 
the root, must be found in the two left-hand figures, which 

« 

we will separate from the others by a point; thus, 1024. The 
two parts, of two figures each, are called periods. The period 
10 is comprised between the squares, 9 and 16, whose roots 
are 3 and 4 ; hence, 3 is the tens, or the first figure of the root 
sought. 

-irxqA/oq ^^ wrfte 3, the first figure of the 

Q ^ root, on the right of the given num- 

ber, and its square, 9, we subtract 

3 X 2= 6)12 14 from 10, the left-hand period, and to 

62x2= 124 the remainder we bring down the next 

period. Ha\ing subtracted the square of the tens from the 
given number, the remainder, 124, contains twice the product 
of the tens into the units, plus the square of the units ; but 
since tens into units cannot give a product of less name than 
tens, it follows that the right-hand figure, 4, can form no part 
of the double product of the tens into the units ; therefore, if 
we divide 12, twice the product of tens into the units, by twice 
3, the tens of the quotient, we shall obtain the unit figure of 
the root. We will now write this quotient figure on the right 
of the other, and multiply 62 by 2, the last quotient figure. 
We thus obtain, 1st, the square of the units ; 2d, twice the 
product of the tens into the units ; hence 32 is the required root. 

What is the square root of 572 ? 

Operation, ^^ *^^® example the remainder, 43, shows 

. . that 572 is not a perfect square ; but 23 is 

572(23 the greatest square contained in 572 ; that 

_^ is, it is the entire part of the root. This 

V • ^ may be shown, thus : The dijference between 

^ th£ squares of two consecutive numbers, is 

equal to twice tlie less number, plus 1 . The 

^^ diifiference between the squares of 8 and 9 is 

20 
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17 = 8x2-1-1, and 23x2-|-l=47, which is greater than 43, 
the remainder, which shows that 23 is the entire part of the 
root. 

The foregoing rule may now be applied to finding the length 
of one side of a square surface, whose area is expressed by the 
given number. 

EXAMPLES. 

Art. 227. — 1. What is the length of one side of a square 
garden, containing 576 square rods, or what is the square root 
of 576? 

We first distinguish* the number whose root is to be found, 
into periods of two figures each, denoted by the index of the 
root. By the number of periods, we perceive that the root 
will consist of two figures, a unit and ten. As the second 
power of ten cannot be less than a hundred, we look for the 
square of tens in the second, or left-hand period, which is 5. 
We find the nearest square in 5 to be 4, and its root 2, or 2 tens, 
which we place in the quotient as the first figure of the root ; 
. . and its square 4, or 400, under the 

576(2 period, and subtracting it, we have a 

^ remainder of 1, or 100, to which we 

176 add 76, the next period. Had the 

garden contained but 400 square rods, 
Fig. 1. we should now have obtained the 

length of one side, 2 tens =20, and 
20 X 20=400; consequently, 400 rods 
would be disposed of in the form of a 
square. (See Fig. 1.) But we have a 
remainder of 176 rods, to be added to 
the square, and in such a manner that 
its form shall not be altered. We 

must, therefore, make an equal addi- 

20 rods. tion on two sides. Then 20+20=40, 

the length of the whole addition. To 
find the width of the addition, we place the double of the root 



* It is distinguished into periods of two flgrares each, because the second power can 
never have more than twice as many figures as its root, and never but one leas than 
twice as many. The third power cm never 'have more than three times as many fig- 
ures as its root, and never but two less than three times as many. DiBtinguish, there- 
fore, any number into pwiods of tm many figures as are denoted by the index of the 
foot. 
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576(24 

44)176 
176 

Proof: 24X24=676 



Fig. 2. 



o 



already found, on the left hand of the dividend, for a divisor. 

If we divide 176, the number of rods 
to be added, by 40, the length of the 
addition, (or 17 by 4, rejecting the 
unit figure of the dividend and divi- 
sor,) we have 4 rods, the width of 
the addition. Then 40 X 4= 160, the 
number of rods added on the two sides ; still there is a remain- 
der of 16 rods. As the additions made are no longer than the 

sides of the square, there will 
be a deficiency in the corner, 
(see Fig. 2,) of a square whpse 
sides are equal to the width of 
the addition, 4x4=16 rods. 
We therefore place 4, the last 
quotient figure, on the right of 
the divisor, because its square 
is necessary to supply this de- 
ficiency. The whole divisor now 
multiplied by the last quotient 
figure, equals 176, the number 
of rods which were to be added 
to the square. We have now 
obtained 24, the root of 576, or the length of one side of a 
square garden containing 676 square rods. Proof by Involu- 
tion : 24X24=676. 

From the preceding example and illustration we derive the 
following 

RULE. 

I. Distinguish the given number into periods of two figures 
each, by putting a dot over the units, and another over the hun- 
dreds, and so on. The dots show the number of figures of which 
the root will consist, 

II. Find the root of the greatest square number in the left- 
hand period, and place it as a quotient in division. Place the 
square of the root found, under said period, and subtract it 
therefrom, and to the remainder bring down the next period, for 
a dividend. 

III. Double the root already found, for a divisor ; see how 
often the divisor is contained in the dividend, {excepting the 
right-hand figure^ and place the result for the next figure in 
the rootf and also on the right hand of the divisor. 



20X4 = 80 


16 






o 




X 


20X20=400 


II 

OD 






o 



24 rods. 
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IV. Multiply the divisor hy the figure in the root last found, 
and subtract the product from the dividend. To the remainder , 
bring doivn the next period, for a new dividend. Double the 
root now found, for a new divisor, and proceed in the operation 
as before, until all the periods are brought doton. 

Obs. — Doubling the right-hand figure of the last divisor, observing to 
add 1 to the place of tens, when the double of the unit figure is oyer ten, 
is the same as doubling the root» or quotient 

EXAMPLES. 

Art. Jf8.— 2. What is the square root of 119Y16 ? 

Operation. 

119716(346 Ans, 
9 



64)297 
266 



686)4116 
4116 



3. What is the square root of 1444 ? Ans. 38. 

4. What is the square root of 69636 ? Ans. 244. 
6. What is the square root of 124896 ? Ans. 363.4+. 

Obs. 1. — When there is a remainder, after all the figures are brought 
down, ciphers may be annexed, and .the operation continued to any as- 
signed degree of exactness. 

6. What is the square root of 67321 ? Ans. 259.46+. 

7. What is the square root of 26289 ? Ans. 159.02+. 

8. What is the square root of 21027 ? Ans. 146.006+. 

9. What is the square root of 6842.723400 ? 

Ans. 82.7207+. 

Obs. 2. — When there are whole numbers and decimals in the given 
sum, point off both ways from the units' place ; if the decimals be an 
odd number, annex ciphers, and make them even. 

10. What is the square root of 10.4976? Ans. 3.24. 

11. What is the square root of 336.234 ? 

Ans. 18.333+. 

12. What is the square root of .108241 ? Ans. .329. 

13. What is the length of a square field containing 7744 
square rods ? Ans, 88 rods. 
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14. What is the square root of -^ ? Ans. f . 

Obs. 8. — The square root of a fraction may be found by extracting 
the root of the numerator and denominator. 

15. What is the square root of ^f ? Ans. ^, 

16. What is the square root of ^*^? Ans. ^. 

17. What is the square root of ^^ ? An>s. |-. 

18. What is the square root of ^? Ans. .Y07+. 

Obs. 4. — When the numerator and denominator are surd nuttibers, re- 
duce the fraction to a decimal, and extract the root as above directed. ' 

19. What is the square root of f ? Ans. .866-}-. 

20. What is the square root of -J? Ans. .9365-}-. 

21. How many rows on one side of a square cornfield, con- 
taining 15376 hills? Ans. 124. 

22. An army of 242064 men are drawn up in a sohd body, 
in the form of a square. What is the number of men in rank 
and file? Ans. 492. 

23. A man has 841 peach-trees, which he wishes to plant 
in the form of a square. How many must be planted in each 
row? " Ans. 29. 

24. There is a circular pond, containing 110889 square rods. 
What will be the length of a square field containing the same 
number of rods ? Ans. 333 rods. 

25. A number of men gave £22 Is. for a charitable pur- 
pose, each giving as many shilUngs as there were men. What 
was the number of men ? \ Ans. 21. 

26. What is the length of one side of a square acre of land ? 

Ans. 12.64-I-. 

27. The diameter of a circle is 6 inches. What is the diam- 
eter of a circle 4 times as large ? Ans. 12. 

Obs. 6. — Circles are to one another as the squares of their diameter ; 
therefore, to find the-required diameter, square the ffiven diameter, mul- 
tiply the square by the given ratio, and tne square root of the product 
w5l be the diameter required. 

28. The diameter of a circle is 24 feet. What is the diam- 
eter of a circle one-fourth as large ? Ans. 12 feet. 

29. In the right-angled triangle ABC, the side AC is 9 
feet, and the side BC 12 feet. What is the length of the side 
AB? 

20* 
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In every right-angled triangle, 
the square of the hypotenuse 
is equal to the sum of the squares 
of the base and perpendicular; 
therefore, the square root of the 
sum of the squares of the base 
and perpendicular, will be the 
hypotenuse, and the square root 
of the difference of the square of 
the hypotenuse, and either of 
the other sides, will be the re- 
maining side. 



B 




AC": 
BC": 

AB": 
AB: 



9*= 81 
12'= 144 

225 
-y/225 = 16 feet, Ans, 



30. What is the distance between the opposite comers of a 
room, 20 feet in length and 16 in width? Ans. 25 feet. 

31. If the distance between the opposite comers of a room 
be 25 feet, and the width of the room be 16 feet, what is the 
length ? Ans. 20 feet. 

32. If a room be 20 feet in length, and 25 feet between the 
opposite comers, what is the width? Ans. 16 feet. 

33. Two men owning a pasture 32 rods in width, and 50 
rods between the opposite comers, agreed to divide said pas- 
ture into two equal parts by a wall running through it length- 
wise. Suppose they pay 60 cents a rod for building the wall, 
what does it cost them ? Ans. $19,209. 

34. Suppose a ladder 50 feet long, to be so placed as to 
reach a window 30 feet from the ground on one side of the 
street, and without moving it at the foot, will reach a window 
20 feet high, on the other side ; what is the width of the street? 

Ans. 85.825-1- feet. 

35. Two men travel from the same place — one due east, 
the other due north. One travels 40 miles the first day, the 
other 30. What is the nearest distance between them at 
night? Ans. 50 miles. 

36. A. and B. set out together, and travel in the same di- 
rection on parallel courses, which are 20 miles apart. A. 
travels 45 miles, and B. 25. What is the distance between 
them at night? Ans. 28+ miles. 
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37. Suppose a pine-tree to stand 25 feet from the end of a 
Jiouse 40 feet in length, the foot of the tree being on a level 
with the foundation of the chimney, which stands in the centre 
of the house, and a line reaching from the foot of the tree to 
the top of the chimney, be 75 feet, what is the height of the 
chimney ? and if the height of the tree be ^ of | of | of 14 of 
the height of the chimney, what will be the length of a line 
reaching from the top of the chimney to the top of the 
tree? . (60 feet, height of the chimney. 

* ( 75 feet, length of the line. 



. Art. 229* — To find a mean proportional between two num- 
bers. 

RULE. 

Multiply the ffiven numbers together, and the square root of 
their product is the mean proportion sought, 

1. What is the mean proportional between 3 and 12 ? 

Operation, 
3X12=36, and y'36=6 Ans. 

It is evident, that the ratio of 3 to 6 is the same as the ratio 
of 6 to 12 ; for |=^, and Ti=i- 

2. What is the mean proportional between 12 and 48 ? 

Ans. 24. 

3. What is the mean proportional between 9 and 81 ? 

Ans. 27. 

4. What is the mean proportional between 25 and 625 ? 

Ans. 126. 
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Formation of the Cube, and ^Extraction of the Cube Root, 

Art. 330» — The third power, or cm6c of any number, is the 
product of that number multiplied into its square ; and the cube 
root is a number which, multiplied into its square, will produce 
the given number. 

Roots and powers are correlative terms ; that is, if 3 b the 
cube root of 27, then 27 is the third power, or cube, of 3. 
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There are but ninq perfect cubes among numbers expressed 
by one, two, or three figures ; each of the other numbers has 
for its cube root a whole number, plus a fraction. Thus 64 is 
the cube of 4, and 27 is the cube of 3 ; therefore, the cube 
root of each number between 27 and 64 must be 3 plus a frac- 
tion. 

What is the cube of 24 ? 

tcm. anita. 

24 = 2+ 4 
2+ 4 

8+16 
4+ 8 

4 + 16 + 16 
2+ 4 



16+64 + 64 
8+32 + 32 



8+48+96 + 64 = 13824 



It will be perceived, from the above process, that the cube 
of a number composed of tens and units, is made up of four 
parts, viz: 1. The cube of the tens, (8 thousands.) 2. Three 
times the product of the square of the tens into the units, (48 
hundreds.) 3. Three times the product of the tens into the 
square of the units, (96 tens.) 4. The cube of the imits, (64 
units.) 

To extract the cube root is to find a number which, multi- 
plied into its square, will produce the given nimiber. 

What is the cube root of 13824 ? 

Operation, As this number is greater than 

1 QQoi^oA 1000, which is the cube of 10, but 

13824^24 igg^ ^Yim 1,000,000, its root will 

consist of two figures, tens and 



2 x3=12)58|24 units ; but the cube of tens cannot 

be less than thousands ; therefore, 
the three figures, 824, on the right, cannot form a part of it. 
Hence we separate these from 13 by a point, and look for the 
cube of tens in 13, the left-hand period. The root of the 
greatest cube contained in 13 is 2, which is the tens in the re- 
quired root ; for the cube of 20, which is 8000, is less, and the 
cube of 30, which is 27000, is greater than the given number; 
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therefore, the required root is composed of 2 tens, pitta a cer- 
tain number of units less than ten. 

We now subtract 8, the cube of the tens, from 13, and bring 
down the next period, 824. We have now 5824, which con- 
tains the three remaining parts of the cube, viz : Three times 
the prodtict of the sqttare of the tens into the units, plus three 
times the product of the tens into the square of the units, plus 
the cube of the units, ' Now, as the square of tens gives hun- 
dreds, it follows, that three times the square of the tens into 
units must be contained in 68, which we separate from 24 by 
a line. If we now divide 58 by three times the square of the 
tens, we shall obtain the units of the required root. We may 
ascertain whether the unit figure be right, by cubing the quo- 
tient, or by applying the following principle : The difference 
between the cubes of two consecutive numbers is equal to three 
times the square of the least number, plus three times this numr- 
ber, plus 1, Thus, the difference between the cube of 3 and 

the cube of 4, is equal to 9x3+3x3 + 1 = 37, which is the 
difference between the cube of 3 and the cube of 4. There- 
fore, had we written 3 in the unit's place, the remainder would 
have been equal to 3 times the square of 23, plus three times 
23, plus 1, which would show that the unit figure must be in- 
creased. 

Thvis ,far the illustration has been general, — ^applied to num- 
bers merely — ^numbers in the abstract. We may now apply it 
to solid bodies. Numbers which represent, or stand for things, 
are called concrete, as question first below. 

EXAMPLES. 

Art. 231 • — 1. What is the length of one side of a solid 
block containing 13824 solid inches, or what is the cube root 
of 13824 ? 

0b8. — ^The foregoing operation can l>e better understood bv blocks pre- 
pared for the purpose, it is necessary to have one cubical block, of a 
convenient size, to represent the greatest cube in the left-hand period, 
and three other blocks, equal to the sides of the first block, but of in- 
definite thickness, to represent the additions upon the sides. Then three 
other blocks, equal in length to the sides of the cube, and their other 
dimensions equal to the thickness of the additions on the sides of the 
cube. Lastly : a small cubic block, of dimensions equal to the thickness 
of the additions, to fill the deficiency at the comer. By placing thase 
blocks as above described, the several steps in the operation may be 
easily imderstood. It may be observed, however, that this illustration 
would serve only for concrete numbers, as in the above question. 



Rftt. 
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Having distinguished the given number into periods of three 
figures each, denoted by the iDdejt of the root, we perceive, by 
the number of periods, that the root will consist of two figures. 
As the cube of ten cannot be less than a thousand, 10 X 10 x 
10=1000, we look for the cube of tens in the second, or left- 
hand period. We find, 

^^P^'*^- in 13, or 13000, to be 8, 

13324(24 root, or 8000, and its root, 2 
2'=2x2xg =8 or 2 tens, (the length of 

2'X300+60=1260) 5824 one side of the cube. Fig. 

1200X4=^800 *')'^'''f "■^P*^ '" f"" 

60X4X4= 960 quotient, as the first iig- 

. . ._ o. ure of the root, and its 

«j^*X4— — o4_ cube,20x20x20=8000, 

5S24 under that period ; and, 

subtracting it, we have a reminder of 5, or 5000 — to which 

we bring down the next period. Had the cul>e contained but 

8000 solid inches, we should now 

have found its root, or the length 

of one side. But we have 5824 

inches to be added to the cube, 

and in such a manner that its 

cubic form shall not be altered. 

It is obvious, that an equal ad- 
dition must be made on three 

Mdes. As each side is 20 inches ' HP'''' 

square, we have 20x20x3= .n | i, ^__P*^ 

1200; or, which is the same thing, » 

multiply the square of the quotient by 300. 2x2x300= 

1200 inches surface, to which the adutions are to be made. 

It will be seen (Fig. 5) that there rig. s. 

are three deficiencies along .the ™ 

udes, aaa, where the additions 

meet, 20 inches in length, 20x3 

=;60, or multiply the quotient by 

30; 2X30=60, We have, then, 

1200-1-60=1260, which may he 

considered the points where ^ i 

the additions are to be made. 

Then 5824^-1260=4 inches, the 

thickness of the addition, or the 




ng.8. 
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second figure of the root. The are-a of the sides multiplied by 
the thickness, 1200x4=4800 inches, the amount of the ad- 
dition upon the sides. Then the 
number of inches necessary to fill 
the deficiencies where the addi 
tions on the sides meet, is SO X 4 
X 4=960 inches. Still there is '■ 
a deficiency of a small cube m 
the comer, (Fig. 6,) whose di _ 
mensions are equal to the thick 
ness of the additions : 4x4x4= 
64 inches. This supplied, eit d 
the cube is completed. (Fig. 7 ) 
The sum of all the additions will 
be a subtrahend equal to the div dend 4800+960+64=5824. 
We have now found the length of one side of the cube to be 
24 inches. Proof by Invotuiion 

24X24X24 = 13824. "8.'^ 

Art. 232. — Hence it appears, 
that a cube is a solid body, hav- 
ing sis equal sides, and its cube 
root is the length of one of those 

From the foregoing example 
and illustraUon we derive the fol- 
lowing 

RULE. 

I. DUlinguUh the given number into periods of three figures 
each, begin/tinff at the right hand. 

II. Pind the greatest cube in the left-hand period, and place 
its root as a quotient in division. 

III. Subtract the cube from said period, and to the remmnder 
bring down the next period, for a dividend. 

IV. Multiply the square of the quotient by 300, calling it tht 
triple square, and the quotient by 30. calling it the triple quo- 
tient, and the sum of these call the divisor, 

Obs. — The triple quodeat ia not indiapensable in fi>rniiiig the divisor. 

V. Seek how many times the divisor is contained in tke divi- 
dend, and place the result in the quotient, for the second figure 
<^ the root. 
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VI. Multiply the triple square hy the last quotient figure, and 
write the product under the dividend ; multiply the triple quo- 
tient by the square of the last quotient figure y and pla^e this pro- 
duct under the last ; under these vyrite the cube of the ktst quo- 
tient figure, and call their sum the subtrahend. Subtract the 
subtraJvend from the dividend, and to the remainder bring dovm 
the next period, for a new dividend, and proceed as before, till 
the work is finished, 

EXAMPLES. 

2. What is the cube root of 1906624 ? 

Operation, 



1X1X300=300 
IX 30= 30 



Divisor, 330 



1906624(124 Ans. 
1 



906 dividend. ^ 



300x2 =600 

30X2"=120 

2'= 8 



728 subtrahend. 



12' X 300+12 X 30=43560 )178624 

43200X4=172800 

360X4"= 6760 

4"= QAc 

Subtrahend, 178624 

3. What is the cube root of 941192 ? Ans, 98. 

4. What is the cube root of 6331625 ? Ans. 185. 
6. What is the cube root of 11543176000? Ans, 2260. 

6. What is the cube root of 34.328125 ? Ans. 3.25. 

7. What is the cube root of .000729 ? Ans, .09. 

8. What is the cube root of .003375 ? Ans, .15. 

9. What is the cube root of 5 ? of 3 ? 

10. What is the cube root of y^ ? An^, J. 

11. What is the cube root of fif ? Ans. -f-. 

12. What is the cube root of Wi\ ? Ans. ^, 

13. What is the cube root of ^y ? Ans. ^. 

14. A certain hill contains 11543176 cubical feet. What 
is the length of one side of a cubical mound, containing an equal 
number of feet*^ Ans, 226 feet. 
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15. The contents of an oblong cellar is 9261 cubical feet. 
What is th^ length of one side of a cubical cellar, of the same 
capacity? ^jw. 21 feet 

16. A merchant bought cloth to the amount of $393.04, but 
forgets the number of pieces, and also the niunber of yards in 
each piece, and what the cloth cost per yard ; but remembers 
that he paid as many cents per yard as there were yards in 
each piece, and that there were as many in each piece as there 
were pieces. What did he pay per yard ? Ana, 34 cents. 

17. What is the width of a cubical vessel, containing 75 
wine gallons, each 231 cubic inches? 

IS. Required the side of a t^ubic box that shall contain a 
bushel ? Ans, 12.9+mches. 



Arta 233* — Solids of the same form are to one another as the 
cubes of their similar sides, or diameters, 

EXAMPLES. 

1. If a bullet, weighing 72 lbs., be 8 inches in diameter, 
what is the diameter of a bullet weighing 9 lbs. ? 

Ans, 4 inches. 
Statement, 

8'=612 72: 9:: 612: 643^. Or thus: 

$1$ 64» 



4 Ans, 

2. A bullet, 2 inches in diameter, weighs 4 lbs. What is 
the weight of a bullet 5 inches in diameter ? Ans. 62^ lbs. 

3. If a silver ball, 9 inches in diameter, be worth $400, what 
is the worth of another ball, 12 inches in diameter? 

Ans, $948,148+. 



Art* 234* — ^To find two mean proportionals between two 

numbers. 

RULE. 

Divide the greater hy the less, and extract the cube root of the 
quotient : multiply the lesser number by this root, and the pro- 
duct will be the lesser m£an ; multiply this mean by the same 
root, and the product mil be the greater mean, 

21 
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EXAMPLES. 

1. What are the two mean proportioiials between 4 and 
266? 

256-r4=:64; then-/64=4, and 4x4=16, the lesser, and 
16 X 4=64, the greater. Proof, 4:16: : 64 : 256. 

2. What are the two mean proportionals between 5 and 625 ? 

Ans, 25 and 125. 

8. What are the two mean proportionals between 7 and 2401 ? 

Am, 49 and 343. 
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RULE. 

Art« 235 • — \. Point the given number into periods of as 
many figures as the index of tike root directs. Thus, for the 
square root, two figures ; cube root, three ; fourth root, four, etc, 

II. Find, hy trial, the greatest root in the left-hand period, 
and subtract its power from that period, and to the remainder 
bring down the first fiyure of the next period, for a dividend. 

III. Involve the root, already found, to the next inferior 
power to that which is given, and multiply it by the number 
denoting the given power, for a divisor, by which find the second 
figure of the root. 

IV. Involve the whole root njow found to the given power ; 
subtract it from the given number, as before, and bring doum the 
first figure of the next period to the remainder, for a new divi- 
dend, and proceed as before, till the work is finished. 

Obs. — ^The roots of mpst of the powers may be found by repeated ex- 
tractions of the square and cube root — ^Thus : 

For the 4th root, take the square root of the square root. 
For the 6th " take the square root of the cube root. 

QUK8TION8. — 1. Rule for finding a mean proportional between two numbers f 
2. What is a cube ? 3. What is a cube root 1 4. what is it to extract the cube rootf 
5. What is the rule? 6. Why do you distinguish the given number into periods of 
three figures each? 7. Why do you multiply the siiuare of the quotient by 300? 
8. Why the quotient b)r 30? 9. why the tnple squnre by the last quotient figure? 
10. Why the triple quotient bv the square of the last quotient figure ? 11. Explain the 
process of illustrating this rule by blocks. 12. What proportion have solids to one 
another? 13. Rule for finding two mean proportionals between two numbOB? 
14. Rule for extracting roots in general t 
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For the 8th root, take the square root of the 4th root. 
For the 9th " take the cube root of the cube root. 
For the 12th " take the cube root of the 4th root. 

EXAMPLES. 

1. What is the square root of 7569 ? 

Operation, 

7569(87 
8X8= 64 = square, or 2(1 power, of the quotient. 

8x 2=16, 16)116=dividend. 

87x87= 7569= square of the quotient. 

0000 

2. What is the fifth root of 4084101 ? 

Operation. 

• ■ 

4084101(21 
2x2x2x2x 2= 82 = 6th power of the quotient. 

2X2X2X2X 5 =80)88 = 1st dividend. 

4084101 
21 X21 X21 X21 X21=4084101 = 5th power of the quotient. 

8. What is the fourth root of 140283207936 ? 

Arts. 612. 
4. What is the seventh root of 4586471424? Ans. 24. 
6. What is' the ninth root of 1352605460594688 ? 

Ans. 48. 



ARITBMETIOAIi FROORfiSSION. 

Arta 236« — Arithmetioal Progression is when a series of 
numbers increases by a common excess, or decreases by a 
common difference. 

When numbers increase by a common excess, they form the 
ascending series, as 2, 4, 6, 8, 10, 12, etc. 

QuKSTioN.— 1. What ifl Arithmetical Progreselo&T 
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When numbers decrease by a common difference, they form 
the descending series, as 12, 10, 8, 6, 4, 2, etc. 

The numbers forming the series are called the terms ; the 
first and last terms are called^ the extremes, and the other terms 
the means. 

When any even number of terms differs by Arithmetical 
Progression, the sum of the two extremes will equal the sum 
of any two means equally distant from the extremes ; as 2, 4, 
6, 8, 10, 12. The two extremes, 2 + 12=6 + 8, the two 
means. When the number of terms is odd, the double of the 
mean will equal the sum of the two extremes, or the sum of 
any two numbers equally distant from the extremes ; as 1, 2, 
8, 4, 5. The double of the mean 3x2=5 + 1=6. 

In Arithmetical Progression, five things are to be considered, 
viz. : the first and last terms, the number, common difference, 
and sum of all the terms ; any three of which being given, the 
other two may be found. 

1. If I buy 4 books, giving 2 cents for the first, 4 for the 
second, and so on, with a common difference of 2, what do I 
pay for the last book ? 

It is evident, that if we add 2 cents, the common difference, 
to the price of the first book, we shall have the price of the 
second, and so on to the last; thus, 2+2=4, 4+2=6, 6+2 
= 8 cents, the answer. It will be seen that 2, the common 
difference, is added to every term but the last. If, then, we 
multiply the number of terms, less 1, by the common differ- 
ence, we have the difference between the cost of the first 
book and the last; thus, 3X2=6, and 6+2=8, as before. 
Therefore, 

Art. 237 • — ^When the first term, the number of terms, and 
common difference are given, to find the last term : 

RULE. 

Multiply the number of terms, less 1, by the common differ- 
ence, and to the product add the first term, and the sum will be 
the Uist term. 

2. If the first term of a series be 5, the number of terms 35» 
and the common difference 3, what is the last term ? 

Ans. 35 — 1x3 = 102+6=107. 

QuKBTioNB.— 2. When is the series ascending? 3. When descending? 4. What Is 
meant by the tenns? 5. What is meant by the eztremes? 6. By the meanaf 



I 
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8. If I buy 80 yards of cloth, giving 6 cents for the first, 10 
for the second, and so on, with a common difference of 4, ^hat 
do I pay for the last yard ? Ans, 322 cents. 

4. Suppose a man purchase 40 sheep, paying 3 pence for 
the first, 10 for the second, and so on, with a common differ- 
ence of 7, what does he pay for the last sheep ? 

Ans, 276 pence. 

5. If 96 acres of land be sold at the rate of 10 cents for the 
first acre, 19 for the second, and so on, with a common differ- 
ence of 9, for how much is the last acre sold ? 

Ans, 865 cents. 

6. If I buy 4 books, the prices of which are, in Arithmetical 
Progression, giving 2 cents for the first, and 8 for the last, 
what is the common difference in the prices of the books ? 

This question is the reverse of question 1st. 8 — 2=6, 
6-^3=2, the common difference. It is plain, that the differ- 
ence between the price of the first and last book, is the whole 
addition made to the price of the first book ; and as the addi- 
tion is made equally to the three books, it is equally plain that 
the whole addition, divided by the number of additions, will be 
the addition made to the price of each book. Therefore — 

Art* 238* — ^When the extremes and number of terms are 
given, to find the common difference, we have this 

RULE. 

Divide the difference of the extremes hy the number of term^ 
less 1, and the qttotient will be the comm^m difference, 

1, If the first term of a series be 3, the last term 276, and 
the number of terms 40, what is the common difference ? 

Ans. 7. 

8. A man on a journey travels the first day 2 miles, and 
increases his travel daily by an equal excess for 15 days, so 
that the last day he travels 72 miles. What was the daily in- 
crease ? Ans, 5 miles. 

9. Bought books, paying 2 cents for the first, and 8 cents 
for tb^ last, with a common difference of 2. What nimiber of 
books did I buy ? 

As the difference of the extremes, divided by the number of 
the terms less 1, will rive the common difference, it is evident 
that the difference of the extremes divided by the common 

21* 
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difference, will give the number of the terms less 1 . Then, 
8 — 2=6, the difference of the extremes, and 6—2=3, which 
is one less than the number of terms; then 3+1=4, the num- 
ber of books purchased. Therefore — 

Art* 239« — ^When the first and last terms, and the common 
difference are given, to find the niunber of terms — 

RULE. 

Divide the difference of the extremes hy the common difference^ 
and the quotient will he 1 less than the number of terms. 

10. If the first term of a series be 2, and the last term 72, 
the common difference 5, what is the number of terms ? 

Ans. 15. 

11. A man bought sheep, paying at the rate of 3 pence for 
the first, and 276 for the last, with a conunon difference of 7. 
What number did he buy ? Ans. 40. 

12. A man has a number of sons, the common difference of 
whose ages is 4 years ; the youngest is 8, the eldest 40 years 
old. How many sons has he ? Ans. 9. 

13. If I buy 4 books, paying 2 cents for the first, and 8 
cents for the last, how many cents do I pay in all ? 

If the price of the first book is 2 cents, and the price oi the 
last is 8 cents, it is evident that the average price of the books 
is half way between 2 cents, the price of the first, and 8 cents, 
the price of the last book : 2+8-^-2=6. Then 5, the average 
price, multiplied by the number of books, will give the whole 
cost: 6X4=20 cents. The same may also be shown by 
writing the double series, thus : 

2+4+6+8 
8 +6+4+2 

10 10 10 lO" 

It will be seen by this formida, that the sum of any two cor- 
responding terms in the double series b equal to the sum of the 
two extremes in the simple series ; if, therefore, we multiply 
the sum of the extremes by the number of terms, we shall ob- 
tain a sum twice too large. Therefore — 

Art* 240* — ^When the first and last terms, and the number 
of terms are given, to find the sum of the series — 
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RULE. 

Multiply half the sum of the extremes hy the number of terms. 
The product loill be the sum of the series, 

14. A man has 9 sons; the youngest is 8, the eldest 40 
years old. What is the sum of their ages ? 

Ans, 216 years. 

15. How many times will a clock strike in a day, if con- 
structed like the clocks of Venice, to run till 24 o'clock ? 

Ans. 300. 

16. If a triangular piece of land, 60 rods in length, be 1 rod 
wide at one end, and 60 at the other, what number of square 
rods does it contain? Ahm, 1830. 



GEOMETRlCAIi PROGRESSION. 

Art* 241 • — ^A Geometrical Progression is a series of 
terms, which increase by a uniform multipher, or decrease by 
a uniform divisor ; as 3, 6, 12, 24, etc., increasing by a uniform 
multiplier, 2 ; or 64, 18, 6, 2, f , etc., decreasing by a uniform 
divisor, 3. 

The multiplier, or divisor, which produces the series, is 
called the ratio, 

1. A man bought 5 yards of cloth, papng 8 cents for the 
first yard, 6 for the second, and so on, doubling the price to 
the last. What was the price of the last yard ? 

3X2X2X2X 2=48, the cost of the last yard. 

From the above operation it will be seen that the cost of the 
second yard is the product of the ratio multiplied by the cost of 
the first yard ; and that the cost of the third yard, is the product 
of the second power of the ratio multiplied by the cost of the 
first yard, or the first term ; and finally, that the cost of the 
fifth yard, or the last term, is the product of the fourth power 
of the ratio, multiplied by the cost of the first yard. It ap- 
pears, also, that any term in the series may be found by in- 

QuKsnoMB. — 1. What is Geometrical Progreflsion? % What to an ascending series? 
3. What a descending ? 4. What is the ratio ? 5. When the firet term and ratio are 
gtVen, bow do you find the last term ? 6. When the first and last terms, and the retto 
are g^ven, how do you find the sum of the series? 
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Yolving the ratio to a power less 1 than the number of terms^ 
and multiplying that power by the first term. 

Obs. — ^The process of inyolying the ratio to a high power, may be 
shortened by multiplyiDg together those lower powers whose indices 
added equal the index of the power sought. To find the fifth power of 
8, we may multiply together the second and third powers, for the index 
of the second power of 8, and the index of the thu-a power added, 

S+S—A 

equal 6, 8 8 and 8' X 8'— 9 X 27—248, the 5th power of 8. 

Art* 342f — When the first term and ratio are given, to find 
the last term — 

RULE. 

Involve the ratio to a power whose index is 1 less than the 
number of terms, and multiply this power by the first term. 
The product will be the answer, if the series is increasing ; 
hut if it is decreasing, divide the first term by the ratio, 

2. If I hire a man for 12 months, and agree to pay him 1 
dollar for the first month, 3 for the second, and so in a triple 
proportion, what must I pay him for the last month ? 

8 9 27^81 243 729, 729x243=177147x1 =$177147 Ans, 

It will be seen that the sum of the indices of the fifth 
and sixth powers added, equal 11, which is 1 less than the 
number of terms ; and the fifth and sixth powers multiplied 
tc^ether, equal the 11th power of the ratio, which multiphed 
by the first term, gives the answer, or the last term. 

3. A man bought 20 cows, paying 2 farthings for the 
first, 10 for the second, and so on, in a five-fold ratio. What 
was the price of the last cow ? 

Ans. £39736429850 5s. 2d. 2qrs, 

4. A man bought 5 yards of cloth, giving 2 cents for the 
first, and 32 for the last; the prices forming a geometrical 
series, the ratio of which was 2. What was the whole cost 
of the cloth ? 

The price of the cloth would be the sum of the following 
numbers : 2+4+8+16+32=62, the whole cost. It will be 
seen, that the whole cost is the same as the difference between 
the two extremes divided by the ratio less 1 added to the 
greater extreme: Thus, 32—2 = 80, and 30 ^ 1 = 30, and 
80+32=62. 
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Again, if any term of a corresponding series be multiplied by 
the ratio, the product will be the succeeding term. We 
will now form a new series, and write it one step farther to 
the right of that from which it is formed; if we now sub- 
tract the first series from the second, we find that all the terms 
but the first in the first series and the last in the second, dis- 
appear, thus : 



2 


4 
4 


8 

8 


16 
16 


32 
32 


64 


— 2 










64=64—2=62 



Obs. — If the ratio were 3 we should have double the first series, if it 
were 4 we should have triple ; hence we divide by the ratio less one. 

Art. 243* — Hence, when the first term, last term, and ratio, 
are given, to find the sum of the series, we have the following 

RULES. 

I. Multiply the last term by the ratio, and from the product 
subtract the first term, and divide the remainder by the ratio 
less 1; the quotient will be the answer, ^ 

II. Divide the difference between the two extremes by the ratio 
less 1, and add the quotient to the greater term ; their sum will 
be the answer. 

6. The extremes of a Geometrical Progression are 3 and 
186*73, and the ratio 1 1. What is the sum of the series ? 

Operation \st. 



18673 X 11—3-^10=20540 Ans. 

Operation 2d. 
4-18673=20540 Ans. 

6. If I discharge a debt by~ paying 1 dollar the first month, 
4 the second, and so on, in a four-fold ratio, the last payment 
being 66536 dollars ; what was the whole debt ? 

Ans. $87381. 

7. The first term in a geometrical series is 2, the number of 
terms 10, and the ratio 3. What is the sum of the series ? 

Ans. 59048. 
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Obs. — The last term may be found by rule first, or the two processes 
of finding the last term and the sum of the series may be reduced to one^ 
thus: 

Artt 244t — When the first term, the number of terms, and 
the ratio are given, to find the sum of the series — 

RULE. 

Involve the ratio to a power whose index is equal to the num- 
ber of termSyfrom which subtract 1; divide the remainder by the 
ratio less 1, and the quotient, multiplied by the first term, wUl 
be the answer, 

8. A man sold 16 yards of cloth; the first yard for 1 
shilling, the second for 2, the third for 4, and so on, doubling 
the price of each succeeding yard. For how much did he 
sell the whole ? 

Operation, 
2"=32768, and _32768 — 1X1=32767*. 

2 — 1 

2|0)3276|7 

£1638 Is. Ans, 

9. A man bought 20 yards of cloth, agreeing to pay 3 
pence for the first yard, 9 pence for the second, and so on in 
a triple proportion to the last. What did he pay for the 
whole? ^n«. £21792402 105. 

10. A gentleman bought a horse, agreeing to pay what his 
shoes would amount to, at 1 cent for the first nail, 2 for the 
second, 4 for the third, and so on, doubling the price of each 
succeeding nail to the last. The number of nails was 32 ; what 
was the price of the horse? Ans, $42949672.95. 

11. A laborer wrought 20 days, and received for the first 
day's labor 4 grains of rye, for the second 12, for the third 
86, (fee. How much did his wages amount to, allowing 7680 
grains to make a pint, and the whole to be disposed of at $1 
per bushel? ^ i4?w. $14187+. 



COMPOUND INTEREST BY PROGRESSION. 

Art* 245 1 — 1. What is the amount of $6, for four years, at 
6 per oet^t., cpmpound interest ? 
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OjperaUon. 


$6 


1st term. 


1.06 




636 


2(i. 


1.06 




3816 




636 




6.7416 


3d. 


1.06 




404496 




67416 




7.146096 


4th. 


1.06 


« 


42876676 




7146096 




7.67486176 


6th. 



It will be seen, that this question may be solved by the rule 
after Example 1st in Progression. The principal is the first 
term, the amount of $1 for one year the ratio, and the num- 
ber of years, 1 less than the number of terms. The question 
may be thus stated : — If the first term be 6, the number of 
terms 6, and the ratio 1.06, what is the last term? 

1.06^=1.262X6=7.572 dollars. 

The amount of £l, or $1, at 5 or 6 per cent., may be found 
by the table for Compound Interest, (see Art. 211.) 

2. What is the amount of $30, for 7 years, at 5 per cent., 
compound interest ? Ans. $42,213. 

3. What is the amount of $7, for 4 years, at 9 per cent., 
compound interest? Ans, $9,881. 

4. If the amount of a certain sum for 6 years, at 6 per cent., 
compound interest, be $56.74040, what is that sum, or prin- 
cipal? 

It will be seen that this question is the reverse of the pre- 
ceding. If the amount be the product of that power of the 
ratio denoted by the number of years and the principal, then 
the amount divided by that power of the ratio will be the 
principal. 56.74040 

1.06* "" 
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5. If the amount of $40, for 6 years, compound interest, be 
$56.74040, what is the rate per cent. ? 

56.74040 

jr — =1.41851= the 6th power of the ratio; 

40 

then, by extracting the 6th root, we have 1.06 for the ratio. 

AnB. 6 per cent. 

6. If the amount of $40, at 6 per cent., compound interest, 
be $56.74040, what is the tune? 

56.74040 ,,,„,,, ^, ., , , .J 
— — =1.41851 = 1.06 raised to a power whose index 

is equal to the time ; therefore, if we divide 1.41851 by 1.06 
until there is no remainder, it is plain that the number of di- 
visions will be the time required ; or, having found the power 
of the ratio, we may look in the table under the given rate per 
cent., and against the power we shall find the number of years. 

Ans. 6 years. 

7. In what time will $60 amount to $76.74820, at 6 per 
cent., compound interest ? Ans, 4 years. 
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% 



Arit 246f — An annuity is a sum of money payable yearly 
for a certain number of years, or forever. 

When annuities are not paid at the time they become due, 
they are said to be in arrears. 

The sum of all the annuities remaining unpaid, together with 
the interest on each, for the time they have remained due, is 
called the amount, 

EXAMPLES. 

1. What is the amount of an annual pension of $100, which 
has remained unpaid 5 years, allowing 6 per cent., compoimd 
interest ? 

The last year's pension will be $100, without interest, be- 
cause it is paid as soon as due ; the last but one will be $106, 
the amount of $100 for one year; the last but two, $112.36, 
the amount of $100 for two years at compound interest, and 
so on,, forming a geometrical progression. The sum of these 
amounts will be the sum of the series, or the amount due. 
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Artt 247« — Hence, when the annuity, time, and rate per 
cent, are given, to find the amount, we have the following 

RULE. 

Involve the ratio to a power denoted by the number of years ; 
from this power subtract 1 ; divide the remainder by the ratio, 
less 1, and the quotient, multiplied by the annuity, mil be tht 
amount. 

The above example may be stated thus : If the first term 
be 100, the number of terms 5, and the ratio 1.06, what is the 
sum of all the terms ? 

— Xl00 = 663.'7. Ans. $563.7. 

1.06 — 1 

2. What is the amount of an annuity of $70, to continue 6 
years, allowing 6 per cent., compound interest? 

Ans. $394.59. 

3. What is the amount of an annuity of $160, to continue 
10 years, at 6 per cent., compound interest? 

Ans. $2012.448. 

4. If a yearly rent of $76 be in arrears 4 years, to what 
does it amount, at 6 per cent., compoimd interest ? 

Ans. $328,087. 
6. A salary of $600 remains unpaid 5 years. To what does 
it amount, allowing 6 per cent., compoimd interest ? 

Ans. $3382.255. 



Arif 248f — The annuity, time, and rate being given, to find 

the present worth. 

RULE. 

^ind the amount of the annuity in arrears for the whole time ; 
this amount, divided by that power of the ratio denoted by the 
number of years, will give the present worth. 

6. What is the present worth of an annual pension of $96, 
to continue 4 years, allowing 6 per cent., compound interest ? 

Ans. $332,643. 

7. What is the present worth of an annual salary of $400, 
to continue 5 years, allowing 5 per cent., compound interest ? 

Ans. $1731.792. 

Questions. — 1. What is an annuity? % When are annuities said to be in arrears? 
3. What is the amount ? 4. What is the rule, when the annuity, time, and rate per 
cent, are n^iven, to find the amount ? 5. Rule, when the amount, time, and rate are 
given* to &aA the present worth ? 

22 



254 



ANNUITIES AT COMPOUND INTEREST. 



TABLE, 

Shoioing the present worth o/H or £l annuity, at 5 and 6 per 
cent., compound interest, for any number of- years from. 1 to 40. 



Years. 


5 per cent 


6 per cent 


Years. 


5 per cent. 


6 per cant. 


1 


0.96238 


0.94339 


21 


12.82116 


11.76407 


2 


1.85941 


1.83339 


22 


18.168 


12.04158 


8 


2.72326 


2.67801 


28 


18.48807 


12.30388 


4 


8.64696 


3.4651 


24 


18.79864 


12.65036 


6 


4.32948 


4.21236 


26 


14.09394 


12.78336 


6 


6.07669 


4.91732 


26 


14.37618 


13.00316 


7 


5.78637 


6.58238 


27 


14.64803 


13.21068 


8 


6.46321 


6.20979 


28 


14.89813 


13.40616 


9 


7.10782 


6.80169 


29 


16.14107 


13.59072 


10 


7.72178 


7.36008 


80 


16.87246 


18.76488 


11 


8.30641 


7.88687 


81 


16.69281 


13.92908 


12 


8.86326 


8.38384 


82 


15.80268 


14.08398 


13 


9.39357 


8.85268 


88 


16.00256 


14.22917 


14 


9.89864 


9.29498 


84 


16.1929 


14.86613 


15 


10,37966 


9.71225 


86 


16.87419 


14.49825 


16 


10.83777 


10.10589 


86 


16.54686 


14.62098 


17 


11.27407 


10.47726 


87 


16.71129 


14.78678 


18 


11.68958 


10.8276 


88 


16.36789 


14.84602 


19 


12.08532 


11.15811 


89 


17.01704 


14.94907 


20 


12.46221 


11.46992 


40 


17.16909 


14.92640 



Obs. — To find the present worth of any annuity, at 6 or 6 per cent, by 
the above table : — First find the present worth of f 1 or £1 annuity ; then 
multiply it by the given annuity^ and the product will be the present 
worth. 

8. What is the present worth of an annuity of $300, to con- 
tinue 25 years, at 6 per cent., compound interest ? 

The present worth of %\ annuity, by the table, for 26 years, 
is 12.78336. Then, 12.78336X300=13836.005 Ans, 

9. What ready money will purchase an annuity of $260, to 
continue 40 years, at 6 per cent., compound interest ? 



Annuities taken in reversion at compound interest. 

Artf 249f — Annuities taken in reversion are certain sums of 
money, payable yearly for a limited period, but not to com- 
mence until after the expiration of a certain time. 

Qi7BaTiom.--6. Whai are uinaitlea takoti in reveraiaii ? 7. Rule f 
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RULE. 

JF^ind the present worth, to commence immsdiately, and this 
sum, divided by the power of the ratio denoted by the time in 
reversion, will give the answer, 

10. What is the present worth of a reversion of a lease of 
$40 per annum, to continue 6 years, but not to commence until 
the end of three years, allowing 6 per cent, to the purchaser ? 

Present worth, . . l^^-6^280_ 

Third power of the ratio, 1.19101 "~ 

Ans. $166,147. 

The same result may be obtained by finding the present 
worth of the annuity to commence immediately, and to con- 
tinue the whole time. Thus, 3-}-6=9 years, and from the 
present worth for this time subtract the present worth of the 
annuity for the time of reversion, 3 years. Or, by the table, 
find the present worth of $1 for the whole time ; from the sum 
subtract the present worth of $1 for the time of reversion, and 
multiply the diflFerence by the given annuity. Thus, 

The whole time, 6.80169 

The time of reversion, . . . 2.67301 

DiflFerence, . 4.12868 

40 

$165.14720 Ans, 

11. What is the present worth of $60, payable yearly for 4 
years, but not to conmience until 2 years, at 6 per cent. ? 

Ans, $154.1966. 

12. What is the present worth of the reversion of a lease of 
$70 per annum, to continue 20 years, but not to commence 
until the end of 8 years, allowing 6 per cent, to the purchaser ? 

Ans. $503.7459. 

13. What is the present worth of a lease of $200, to con- 
tinue 30 years, but not to commence until the end of 10 years, 
allowing 6 per cent. ? Ans, $1513.264. 

Artt 250* — ^To find the present worth of an annuity to con- 
tinue forevei^, 

RULE. 

Divide the annuity by the rate per cent, and the quotient 
mil be the present worth. 
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14. What is the present worth of a freehold estate whose 
yearly rent is $60, allowing 6 per cent, to the purchaser ? 

60 ^ . It is evident that the estate is 

.06 ' worth as much money as, at the 

given rate per cent., would give 
interest equal to the rent. 

16. What is $300 annuity worth, to contmue forever, al- 
lowing 6 per cent, to the purchaser? Ans, $6000. 



Arit 251 1 — ^To find the present worth of a freehold estate, 
in reversion, at compoimd interest. 

RULE 

Mnd the value, as though it were to he entered on immediately y 
by the foregoing rule, and divide this value by that power of the 
ratio denoted by the time of reversion ; and the quotient will be 
the present worth of the estate in reversion. 

16. Suppose a freehold estate, of $48 per annimi, to com- 
mence two years hence, be put on sale. What is the value, 
allowing 6 per cent to the purchaser ? 

48 ^^^ 800 800 .^, , ^^^ . 

—=800, ; r=- =$711,997 Ans, 

.06 1.06^ 1.1236 

17. Which is the more valuable, a term of 16 years, in an 
estate of $100 per annum, or the reversion of such an estate 
forever after 16 years, computing at the rate of 5 per cent., 
compound interest ? 

Ans. The term of 16 years, by $167,551+. 



PERMUTATION. 

Art. 252« — ^Permutation is the method of finding how many 
changes may be made upon the order of any given number of 
things. 

1. How many changes can be made of the first three letters 
of the alphabet ? 

QcBBTioNS.— S. Rule for finding the present wortb of an annuity to continue forever? 
0. Rule for finding the present worth of a freehold estate in reyersion at compound in* 
tereat? 1. What is permutation of quantitiea ? 
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The letter a can occupy but 1 position ; a and h can change 
places, and occupy 2 positions, ab and ba, 1x2=2. The three 
letters, a, 6, and c, can, any two of them, leaving out the third, 
have two positions, 1x2=2; consequently, when the third is 
taken in, there can be 1x2x3=6 positions, which may be 
expressed thus : abc, ac6, bac, bca, cba, cab. The same may 
be shown of any number of things. Hence, to find the num- 
ber of changes which, can be mtide of any given niunber of dif- 
ferent things — 

RULE. 

Multiply all the terms of the natural series of numbers , from 
1 up to the given number, continually together, and the last 
product will be the ansu>er required. 

2. Christ Church, in Boston, has 8 bells. How many changes 
can be rung upon them ? 

lx2X3x4Xt5x6x'7x 8=40320 Ans, 

3. Six men met at a public house, and agreed to remain so 
long as they could occupy different situations at the dinner- 
table. How long did they remain, and what was the price of 
their board, at 25 cents for each dinner? 



. ( 720 days. 
^'**- "I $1080 bo 



board. 



POSITION. 

Artf 253i — Position teaches to find the true number by 
the use of false, or supposed numbers. It is of two kinds. 
Single and Double. 

Art* iSit — Single Position is so called, because the true 
number is obtained by the use of one supposed number. 

1. A., B., and C. travelled. C. paid a certain part of the 
expense ; B. paid double, and A. treble the sum which C. paid. 
The amount of their expenses was $60. What did each one 
pay? 

Suppose C.'s expense was $8 ; then, by the conditions of the 
question, B.'s expense was 8 X 2=$16 ; and A.'s 8 x 3=|24 ; 

QuKBTioNS.— 3. Rule for finding the number of permutations ? 3. What is Position ? 
4. What is Single Position ? 

22* 
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and the sum of their expenses $8 +116+124 =$48. As the 
ratios, in the true and supposed, are the same, it follows, that 
the true sum of their expenses will have the same ratio to the 
true expense of each individual, that the sum of their supposed 
expenses has to the supposed expenses of each individual. 
Thus: 

60 : 10, C.'s expense ; 

60 : 20, B/s expense ; and 

60 : 30, A/s expense. 

RULE. 



48 : 8 
48 : 16 
48 : 24 



Suppose any number y and proceed in the operation as though 
it were the true ; then, as the result of the operation, or sum of 
the errors, is to tJi£ supposed number, so is the given nuniber to 
the true number required. 



EXAMPLES. 



2. A person, after spending ^ and |- of his income, had $30 
left. What had he at first ? 



Suppose $60 

= 30 
=20 



}: 



60—60=10 income left : 

Then 10 : 60 : : 30 : 180 Ans. 

Or by fractions : i=|-, and J=f ; then |^+^=|., the in- 
come spent, and ^ remains =$30 ; then |-=30x6=$180, as 
before. 

3. A certain sum of money is to be divided between 6 men, 
in such a manner that A. shall have \, B. J, C. ^, D. ^^y, and 
E. the remainder, which is $40. What is the sum ? 

Ans, $100. 

4. A schoolmaster being asked how many scholars he had, 
replied, if he had as many more, J and ^ as many more, he 
would have 11 less than 99. How many had he ? Ans, 32. 

6. A man bought a horse, chaise, and harness for $216. 
The horse cost twice as much as the harness, and the harness 
one third as much as the chaise. What was the cost of the 
chaise? Ans, $108. 

6. What number is that whose -J, ^, ^, J, J, and ^ make 
127? Ans, 90. 
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7. A man being asked his age^ said, If you add to its double 
h h h ^^^ TS^ ^^ °^y ^®» ^* will be 122. What was bis age ? 

^ Ans. 46. 

8. A certain sum of money is to be divided among 4 per- 
sons, in such a manner, that the first shall have |^ of ^ of ^ ; 
the second tt ^^ xi ^^ ^ ; the third -^ oi ^^ ; the fourth has 
ll 10. What is the sum divided ? Ans. $240. 

9. A. and B. having found a purse of money, disputed who 
should have it. A. said that ^, ^y and ^ of it amounted to 
|36, and if B. would tell him how much was in it, he should 
have the whole ; otherwise he should have nothing. How 
much did the purse contain ? Ans, $100. 



DOUBLE POSITIOir. 

Artt 255t — Double Position teaches to discover the true, 
by the ULse of two supposed numbers. 

RULE. 

I. Suppose two numbers, and proceed with each according to 
the conditions of the question, as in Single Position, noting the 
error. The difference between the result and the given sum is 
the error. 

II. Multiply the first supposition by the second error y and 
the second supposition by the first error. 

III. If the errors are alike — that is, both too great orJ>oth too 
small, divide the difference of the products by the difference of the 
errors. 

IV. If the errors ar€ unlike — that is, one too large, and the 
other too small, divide the sum of the products by the sum of 
the errors, 

Obs. — ^This rule is founded on the supposition that the first error is to 
the second as the diiference hetween the true and first supposed number, 
is to the difference between the true and second supposed number. When 
this is not the case, the exact number cannot be obtained by this rule. 

QnKSTioMs.— 5. What is Double Position? 6. On what 3uppo6itioD is this rule 
founded ? 7. Verify the principle. 
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EXAMPLES. 

1. A man being asked what his carriage cost, replied, If it 
had cost twice as much as it did, and $20 more, it would have 
cost $370. What was the cost of the carriage ? 

Suppose, first, $120 Having supposed 120, and pro- 

2 ceeded with it according to the con- 

"240 ditions of the question, the result ob- 

20 tainedis 260; then 370— 260= 110, 

-z-rz, the first error. 

Suppose, secondly, $160 Then 370—340=30, the 

2 second error. 

320 
20 



340 

First sup. 120 110 first error. 

\/ 
/\ 

Second sup. 160 30 second error. 

110 120 

17600 3600 
3600 



110—30=80)14000(175 Ans. 

80 



600 Proof, 175X2 + 20=370 
560 Verification, 110 : 30 : : 65 : 15 



400 110_55_11_11 

400 "35 ~"i5~Y""T 



The foregoing question may be thus solved : Let x equal the 

cost of the carriage ; then by the conditions of the question, 

2a;+20=370. * 

Solution, 

ic=cost of carriage 

2a; 4-20=370 

2a;=370— 20=350 

350 ^ , 
2a:=350= ; then ic=— = 175 Ans. 

2. A., B., and C. built a house, which cost $228. B. paid 
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|30 more than A., and C. paid as mucb as A. and B. What 
did each pay ? ( A. paid $42. 

Ans. } B. paid $72. 
( C. paid $114. 

3. A. and B. have the same income. A. saves } of his an- 
nually, but B., by spending $120 per annum more than A., at 
the end of 6 years, finds himself $120 in debt. What is their 
income, and what does each spend annually ? 

( Their income $400. 
Ans, < A. spends $300, and 
( B. spends $420. 

4. A man has two silver cups of unequal weight, having one 
cover to both, weighing 6 oz. When the cover is put on the 
less cup, it weighs double the greater ; when put upon the 
greater cup, it weighs three times the less. What is the weight 

of each cup ? A ^ ^^^ ^^^* ^ ^^' 

( The greater, 4 oz. 

5. There is a fish whose head is 3 feet long, his tail is as 
long as his head and half the length of his body, and his body 
is as long as his head and tall. What is the length of the fish ? 

Ans. 24 feet. 

6. A man being asked, in the afternoon, what o'clock it was, 
answered, that the time passed from noon was equal to -J- of the 
time to midnight. Required the time. 

Ans. 20 minutes past 1 o'clock. 

7. A gentleman has two horses, and one carriage which is 
worth $100. If the first horse be harnessed into the carriage, 
he and the carriage together will be worth three times as much 
as the second horse ; but if the second be harnessed into the 
carriage, they will be worth seven times as much as the first 
horse. What is the value of each horse ? 

Ans. $20 and $40. 

8. A laborer was hired 60 days upon this condition, that for 
every day he wrought he should receive 3s. 4d., and for every 
day he was idle he should forfeit Is. 8d. At the expiration of 
the time he received £3 1 5s. How many days did he work, 
and how many days was he idle ? 

A j He was employed 35 days, 
' ( and was idle 25. 
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AIjIjIGATION. 

Artt 2Mt — Alligation is the method of mixing two or 
more simples, of diflFerent qualities, so that the composition may 
be of a mean, or middle quality. 

When the quantities and prices of the simples are given, to 
find the mean price of the mixture compoimded of them, the 
process is called 

AlililGATION BIEDIAIi. 

Artt 261 1 — 1. If I mix 8 lbs. of sugar, worth 10 cents a 
pound, with 10 lbs., worth 15 cents a pound, what is 1 lb. of 
the mixture worth ? 

Eight pounds, at 10 cents a pound, are worth 10x8=80 
cents, and 10 pounds, at 15 cents, are worth 15X10=150 
cents; then, 80 + 150=230 cents, the price of the whole 
mixture, and 8 + 10 = 18 pounds, the whole mixture; then 
$2.30-^-18 lbs. = 12j cts., the worth of 1 pound of the itiix- 
ture. Hence the 

RULE. 

Multiply each quantity by its price, and divide the sum of 
the products by the sum of the quantities. The quotient will be 
the rate of the compound required. 

EXAMPLES. 

2. A grocer mixes sugar, 5 lbs. at 6 cts., 8 lbs. at 5 cts., 
and 7 lbs. at 10 cts. a lb. What is 1 1\). of the mixture worth ? 

Ans. 7 cts. 

3. A farmer mixes 12 bushels of wheat at 11.76 a bushel, 8 
bushels of rye at $1, and 6 bushels of com at 80 cts. a bushel. 
What is. a bushel of the mixture worth ? Ans. |l .30. 

4. A goldsmith melted together 12 lbs. of gold, 21 carats 
fine, 8 lbs. 20 carats fine, 9 lbs. 22 carats fine, and 7 lbs. 18 
carats fine. Of what fineness is the mixture ? 

Ans. 20^ carats fine. 
6. A merchant mixed 8 gallons of wine, at As, 2d. per gal- 
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Ion, with 10 gallons at 68, 5d., and 12 gallons at Ss, 4d. per 
gallon. What is a gallon of the mixture worth ? 

Ans. 6s, Id. 

6. If 4 lbs. of tea, at 6s. per lb., 8 lbs. at 6«., and 6 lbs. at 
3«., be mixed together, what is 1 lb. of the mixture worth ? 

Ans. 4^ shillings. 



AlililGATION AliTBRN AT£. 

Artf 262t — ^Alligation Alternate is when the prices of 
the simples to be mixed, and the mean rate, are given, to find 
what quantity of eaeh is to be taken at a given rate. 

1. I have com at 50%ents a bushel, and oats at 30 cents a 
bushel, which I would mix, so that the mixture may be worth 
40 cents a bushel. What quantity of each must be taken ? 

It is evident that equal quantities of each must be taken, for 
the price of the com exceeds the mean rate as much as the 
price of the oats falls short of it, which is 10 cents in each case. 
We find, also, that the whole mixture, which is 20 bushels, at 
the mean rate, 40 cents a bushel, equals the price of 10 bush- 
els of oats at 30, and 10 bushels of com at 50 cents a bushel. 

RULE. 

I. Reduce the rates of all the simples to the same denomina- 
tion^ and write them in a column under each other , and the mean 
rate on the left hand. 

II. Connect the rate of each simple, which is less than the 
rate of the compound, with one that is greater, and each that is 
greater with one that is less, 

III. Write the difference between each rate, and that of the 
compound against the number with which it is connected. 
Then, if only one difference stand against any rate, it will ex- 
press the relative quantity to be taken of that rate ; hut if more 
than one, their sum will express that quantity, 

EXAMPLES. 

Art. 263. — 2. A farmer has wheat at $1.50, rye at $1.00, 
com at 90, and oats at 40 cents a bushel, which he mixes so 
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that the mixture is worth <>5 cents a bushel. What quantity 
of each does he take ? 



Operation, 



95 



j:: 



50— 

00— 

.90— 

.40— 



Boahels. 
55 

5 

5 
55 



I 



Ans, 



Or 
95 



/:: 



1.50 

00 

.90 



~] 



.40— 



Buflhelfl. 

5 
55 
55 

5 



Ans. 



By linking the price of the different simples, as above, their 
quantities are mutually mixed, and the portion taken of each 
depends upon the manner of linking them. In the first opera- 
tion, the price of the wheat, which is greater than the mean 
price, is linked with the price of the joats, which is less. The 
price of the wheat is found to be as much greater than the 
mean rate, as the price of the oats is less ; therefore an equal 
quantity of each is taken. The same is true of the com and 
oats. In the second operation, the price of the wheat is Unked 
with the price of the com. The difference between thb price 
of the wheat and the mean rate, is 55, and the difference be- 
tween the price of the com and the mean rate, is 6. Hence, it 
appears that the less the difference between the price of a sim- 
ple and the mean rate, the greater will be the quantity taken of 
that simple ; and the greater the difference the less the quantity. 

3. A merchant has teas at 72 cents, at 62 cents, and 57 
cents a pound, which he would mix, so that the mixture may 
be worth 67 cents per lb. What quantity of each must be 
taken? 

Operation, 

72-^— 10-f5= 
5 = 
5= 

The correctness of the above operation may be ascertained 
thus : The cost of 15 lbs. at 72 cents, is $10.80, and the cost 
of 5 lbs. at 62 cents, is $3.10, and the cost of 5 Ibs.^at 67 
cents, is $2.85. Then the whole cost is $10.80+$3.10+ 
$2.85 =$16.75, which, divided by 25 lbs., gives the mean 
price, $16.75-7-25=67 cents. Hence, it appears that Alliga- 
tion Alternate is the reverse of Alligation Medial, and may 
be proved by it. 
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4. A grocer mixes wines at 298,, 24s,, 228,, and 17«. a gal- 
lon, so that the mixture is worth 235. per gallon. How much 
of each sort does he take ? 

!1 gal. at 29«. r 6 gal. at 298. 

6 gal. at 248. « , . J 1 " at 248. . 

6 id. at 22.. 2d^«..jj ,, ^^22.. 
1 gaL at 17«. 16 " at lis. 

!7 gal. at 29.. 
6 " at24«. 
6 « at 22.. 
7 « at 17.. 

As many different answers may be obtained to questions in 
this rule as there are modes of linking the prices of the sim- 
ples. Let the number of simples be what it may, and with 
how many soever each one is linked, since the price of one that 
is less than the mean rate, is always linked with one that is 
greater, there will always be an equal balance of loss and gain be- 
tween the two, and consequently an equal balance on the whole. 

6. It is required to mix brandy at 12.., wine at 9.., cider at 
2.., beer at 1.., and water at 0.., per gallon, so that the mix- 
ture may be worth 7.. per gallon. What quantity of each 
must be taken ? 

" 13 gals, brandy. 



An8. 



6 " wme. 

2 " cider. 

6 " beer. 

, 5 " water. 



Art* 264« — ^When the composition is limited in quantity. 

RULE. 

Find the proportion of each quantity a8 before ; then eay, As 
the sum of the quantities is to the given quantity, so i. each of 
the differences to the required quantity. 

EXAMPLES. 

6. Suppose a mass of pure gold, a mass of pure silver, and 
a mass which is a mixture of gold and silver, each weighing 
oz. ; by immersing them in water, it is found that the quantity 
of water displaced by the gold is 5 ; by the silver ^, and by 

23 
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the mixture 1, What part of the mixture is gold, and what 
part silver ? 

6— ,1 



'^ (8— 12 



• • (2 : 



q . n . . J - • 3 gold. 
^ • *^ • • ^ -^ 6 silver. 



By a similar problem, Archimedes detected the fraud of the 
artist employed by Hiero, king of Syracuse, to make him a 
crown of pure gold. 

7. A druggist has medicines at 6d., Sd., 9d., and 4d. per 
oz., and would form a compound of 15 oz., worth 5d. per oz. 
How much of each sort must he take ? 

^ 1|- oz. at 6rf. 
A ^ \ ll " Sd. 

^^jaf « 9d. 

. l| " 4d, 

8. A goldsmith would melt together gold of 13, of 14, of 
16, and of 21 carats fine, to form a composition of 35 oz. 18 
carats fine. What proportion of each must he take ? 

5 of 13"^ 
5 " 14 



20 " 21 



» carats fine. 



9. How many gallons of water, worth Os, per gal., must be 
mixed with wine worth 12s. per gal., so as to fill a cask of 20 
gallons, and that a gallon of the mixture may be afforded at 
9«. per gallon ? 



ire may oe anoraea 

J j 5 gal. water. 

( 16 gal. wine. 



Art* 265* — ^When one of the simples is limited to a certain 
quantity. 

RULE. 

JF^ind the proportional quantities, or differences, as before; 
then say. As t1i£ difference standing against the given quan- 
tity is to the given quantity, so are the other differences sever^ 
ally to the several quantities required. 

EXAMPLES. 

10. A grocer mixes sugar at 9 cts., 12 cts., and 14 cts., with 
16 lbs. at 15 cts. How much of each sort must he take, that 
the mixture may be worth 13 cts. per lb. ? 
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9- 



18^ 



12— 
14— 
15 — 



2 
1 
1 



4 against the given quantity. 

2 : 8 lbs. at 9^. 
16 : : O : 4 " « 125. [ Ans. 
1:4 " « Us, 



11. A grocer would mix flour, at $6, $6, $12 a barrel, with 
10 barrels at $11 a barrel. How much of each kind must he 
take, that the mixture may be worth $10 a barrel ? 

r 4 at $6 ) 
Ans, -| 2 at $5 >• per barrel. 
( 8 at $12 3 

12. How much water must be mixed with 100 gallons of 
brandy, worth Is, Qd. per gallon, to reduce it to 6*. 3d. per 
gallon ? Am, 20 gallons. 

13. A farmer would mix barley at 60 cents, oats at 30, with 
20 bushels of rye at 60 cents a bushel. How much of each 
sort must he take, that the provender may be worth 40 cents 
per bushel ? A i ^^ bushels of oats, and 

' ( 20 bushels of barley. 



DUODEOIMAIiS. 

Art* 286* — ^This rule is principally used in measuring sur- 
faces and solids. Calculations are generally made in feet, 
inches, or piimes, seconds, thirds, fourths, and so on. These 
subdivisions of the foot are made by a common divisor, 1 2, an 
inch being ^ of a foot, a second -^ of an inch, or y^ of a 
foot, thus forming a descending series of a geometrical progres- 
sion, whose first term is 1, and the ratio 12. Hence the term 
duodecimal. It is derived from the Latin word duodecim, which 
signifies twelve. Duodecimals, then, are fractions of a foot, as 
may be seen by the following : 



Questions.— 1. What are Dnodeclmals ? 3. For what is the rule chiefly used? 
8. What are the diyisioDs of the foot? 



it 
u 
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TABLE I. 

1' mcb, or prime, is A ^^ ^ ^<^^- 

1" second is ^ of -j^ y|-y 

1'" third is ^ly of ,2^ of tV T^ 

1"" fourth is ^ of -j^ of ^ of 'j^ ... •t^^Vst 

The marks ', ", '", "", placed over numbers, denote the de- 
nomination, and are called indices. In Multiplication of Duo- 
decimals, the denomination of the product is denoted by the 
sum of the indices. That is, if inches be multiplied by inches, 
the product will be seconds; thus, 2'x2'=4". If inches 
be multiplied by seconds, the product will be thirds ; thus^ 
2'x2"=4'",etc. 

TABLE II. 

12"" fourths make 1"' third. 

12"' thirds 1" second. 

12" seconds 1' inch, or prime. 

12' inches, or primes 1 foot. 



MULTIPLICATION OF DUODEOniALS. 

Art* 267 • — 1. How many square feet in a board, 11 feet 2 
inches long, and 1 foot 4 inches wide ? 

^-^ . Having written numbers of the same 

^Qt ' denomination under each other, as in 

, Multiphcation of Compound Numbers, 

we commence with the feet in the mul- 



11 2 tiplier, and say, once ^ is ^, and 11 

5 8 8 feet multiplied by 1 is 11. Proceeding 

14 10' 8" Ans, to the next figure in the multiplier, 

which is 4 inches, or ^, we say, 4 times 
2 are 8, but 4 is ^, and 2 is fl^ ; therefore, iV X A^tIt ^^ 
a foot, or 8" seconds, which being less than 1 prime, we write 
it in the place of seconds, and proceed to the next fiffure in the 
multiplicand, which is 11. Multiplying 11 feet by •^, we have 
llX3^=y4=3 feet 8' inches. Having written 8 m the place 
of inches, and 3 in the place of feet, we add the several par- 
tial products, and obtain 14 feet 10' 8", the answer. By ex- 
amining the foregoing operation, it will be seen, that the first 
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product, being the product of inches by feet, is inches. The 
second product is the product of feet, and consequently is feet. 
The third product is the product of inches by inches ; the sum 
of the indices being two, it is 12ths of an inch. The fourth 
and last is the product of feet by inches, and is 12ths of a foot. 
Therefore, to multiply feet, inches, etc., by numbers of corre- 
sponding denominations, we have the following 

RULE. 

I. W^ite the several denominations of the multiplier under 
the corresponding denominations of the multiplicand, 

II. Multiply first the lowest denomination in the multiplicand 
by the highest in the multiplier, observing to carry 1 for every 
VI from a lower to a higher denomination. 

It is to be remembered that the denomination of the product 
of tuK> numhers is denoted by the sum of the indices. 

EXAMPLES. 

Art* 268» — 2. How many square feet in a marble slab, 5 
feet Y inches in length, and 4 feet 8 inches in breadth ? 

Operation, 

4 8^ 

22 4' 
8 8' 8" 



ft. 26 0' 8" Ans. 

Duodecimals may also be written as decimal fractions, ob- 
serving to carry for 12 instead of 10. Thus, 

ft 

6 7'=6.7 

4 8^=4.8 

388 
224 



26.08=26 ft. 0' 8" 

3. How many square feet m a room 15 feet 8 inches in 
length, and 14 feet 9 inches in breadth ? Ans. 231 ft. 1 in. 

4. What is the product of 16 ft. 2' 6" X^O ft. 3' 1" ? 

6. How many solid feet in a block 4 ft. 8' long, 3 ft. 6' wide, 
and 2 ft. 9' thick? Ans. 44 ft. 11'. 

23* 
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Obs. l.-The solid contents may be foimd by multiplying the length by 
the breadth, and that product by the thickness. 

6. How much wood in a load 9 ft. 8' long, 8 ft. 7' wide, 
and 3 ft. high? Ans. 1 cord, 120 ft. 11'. 

*f. How many square feet in a stock of 20 boards, 13 ft. 11' 
long, and 1 ft. 7' wide ? Ans, 440 ft. 8' 4". 

8. How many feet of flooring in a room 30 feet 6 inches 
long, and 19 feet 6 inches in width ? Ans. 692 ft. 2' 6". 

9. How much wood in a cubic pile, 12 feet 3 inches on each 
side, and what will it be worth at $4 25 per cord ? 

Ans. to the last, $61,035. 

10. How many square yards in the walls of a room, 14 feet 
8 inches long, 11 ft. 6 inches wide, and 7 ft. 11 inches high? 

Am, 46 yds. ft. 0' 4" 10'" 8'"". 

11. How many cord-feet in a pile of wood 38 feet long, 7 
feet 2' wide, and 4 feet 7' in height ? 

Ans. 78 cord-feet, 0' 1" 9'". 

12. How many cord-feet in a load of wood 8 feet long, 3 
feet 6 inches high, and 4 feet 5 inches wide ? 

Ans. 7 cord-feet, 11 solid feet 8 in. 

13. How much wood in a load 9 feet long, 3 feet 4 inches 
wide, and 2 feet 6 inches high ? 

Ans. 4 cord-feet, 1 1 solid feet. 

Obs. 2.-Many mechanics and surveyors take dimensions in feet and de- 
cimal parts. This method is preferable, inasmuch as by it the calcula- 
tions of the artificer are rendered more simple and easy. For such, it is 
convenient to have a rule, or scale, four feet long, divided into feet, and 
each foot into ten equal parts. One foot, on one end of the rule, should 
be divided into one hundred equal parts. The former division will be 
lOths, and the latter lOOths of a foot Dimensions taken by this rule are 
calculated the same as other decimal fractions. 

14. How many square feet in a board 20.5 in length, and 
1.8 in width ? Ans. 36^. 

15. How much wood in a pile 40.6 in length, 5.4 in width, 
and 6.2 in height ; and what will it be worth at $3.75 a cord ? 

Ans. to the last, $39.724-f. 

16. What will be the cost of a marble slab, 13.9 feet in 
length, and 2.1 feet in width, at $1.18 per square foot ? 

Ans. $34,444. 



MISCELLANEOUS RULES. 



MENSURATION. 



BIEirSURATIOir OF SURFACES. 



DEFINITIONS. 

1. A point is a small dot ; or, mathematically considered, is that wfaidi 
has no parts, being of itself indivisible. 

2. A line has length, but no breadth. 

S. A superficies, or surface, called also area» has length and breadth, 

but no thickness. 

4. A solid has length, breadth, and thickness. 

5. A right line is the shortest 



that can be drawn between two 
points : as AB. 

6. The inclination of two lines 
meeting one another, or the opening 
between them, is called an angle : 
as ABC ; B the angular point 

1. If a right line fall upon another 
right line, so as to incline to neither 
side, but moke the angles on each 
side equal, then those angles are 
called right angles, and the line is 
said to be perpendicular to the other 
line : as ABC, right angle. 

8. An obtuse angle is greater than 
a right angle : as LBG. 



9. An acute angle is less than a 
right angle : as ABL. . 



-B 
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10. A circle is a round figure 
bounded by a single line, in everj 
part equally distant from some - 
point, Wiiich is called the centra 

11. The circumference or peri- 
phery of a circle, is the bounding 
tine. 

12. The radius of a circle (AO) 
is a line drawn from the centre to 
the circumference. Therefore, all 
radii of the same circle are equal 

18. The diameter of a circle (AG) 
is a right line drawn from one side 
of the circumference to the other, 

SLssing through the centre ; and it 
vides the circle into two equal 
parts called semicircles. 

14. The circumference of eyery circle is supposed to be diyided into 
860 equal parts, called d^rees ; and each degree into 60 equal parts, 
called minutes ; and each minute into 60 equal parts, called seconds ; 
and these into thirds, etc Hence a semicircle contains 180 degrees, and 
a quadrant 90 degrees. 

16. An arc of a circle (BCD) is any part of the circumference. 

16. A chord (BD) is a right line drawn from one end of an arc to an- 
other, and is the measure of the arc The chord of an arc of 60 degrees 
is equal in length to the radius of the drcle of which the arc is a part 

17. The segment of a circle is a part of a circle cut off by a chord. 

18. A sector of a circle TLOG) is a space contained between two radii 
and an arc less than a senudrcle. 

19. Parallel lines (LO and BE) are such as are equally distant from 
each other. 



20. A triangle is a figure bounded 
by three lines. 

21. An equilateral triangle (ABO) 
has its three sides e^^ual in length 
to each other. (C£ is the perpeur 
dicular height.) 

22. An isosceles triangle has two 
of its sides equal. 



28. A scalene triangle has three unequal sides. 

24. A right-angled triangle has one right angle. 

25. An obtuse-angled triangle has one obtuse angle. 

26. An acute-angled triangle has all its angles acutel 
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27. Acute and obtuse angled triangles, are called oblique-angled tri- 
angles, or simply oblique triangles ; in which the lower side is called the 
base, and ihe otner two, legs. 

28. In a right-angled triangle the longest side is called the hypote- 
nuse, and the other two, legs, or base and perpendicular. 

Obs.— The three angles of every triangle being added together, will amount to 180 
degrees; conseqaently, the two acute angles of a right-angled triangle amount to 90 
degrees, the right angle being also 90. 

29. The perpendicular height of a triangle is a line drawn from one 
end of the angles perpendiciUar to its opposite side. 



C 



D 



80. A square (ABCD) is a ligure 
bounded by four equal sides, and 
containing four right angles. 



B 



81. A parallelogram (EFGH) is 
a figure bounded by four sides, the 
opposite ones being equal, and the 
angles right. 



82. A rhombus (JKLM) is a fig^ 
ure bounded by four equal sides, 
but has its angles oblique. 

JN perpendicular height of a 
rhombus. 



38. A rhomboid (EFGH) is a 
figure bounded by four sides, the 
opposite ones being equal, but the 
angles oblique. 
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84. The perpendicular height of a rhombus, or rhomboideB, is a line 
drawn from one of the angles to its opposite side. 



85. A trapezoid (ABCD) is a 
figure bounded by four sides, two 
of which are parallel, though of un- 
equal lengths. 




D 



— ^B 



86. A trapeze, or trapezium, is a figure bounded hy four unequal sides. 

87. A diagonal is a line drawn between two opposite angles. 

88. Figures which consist of more than four sides are called polygons ; 
if the sides are equal to each other, they are called regular polygons, 
and are sometimes named from ihe number of their sides, as pentagon, 
or hexagon, a figure of five or six: sides, etc. If the sides are unequal, 
they are called irregular polygons. 



An irregular plane figure. 




Irregular plane figure divided into 
triangles. 




Heptagoa 




(The dotted lines represent a division into triangles.) 



89. The area of a figure is the space contained between the bounding 
lines of its surface, without regard to thickness. The area is reckoned 
so many square inches, square feet> square yards, or square rods, etc. 
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Art* 209* — ^To find the area of a square, or parallelogram. 

RULE. 

Multiply the length by the breadth, or perpendicular height, 
and the product will be the area, 

1. How many square rods in a field 28 rods on each side ? 

28 X 28=784 rods, Ans. 

2. What is the area of a square field, one side of which is 
25.35 chains ? Ans. 642.622 chains. 

3. What is the area of a field 30.5 chains in length, and 
24.5 in width ? Ans. 747.25 chsdns. 

4. How many square feet in a board 18.8 feet long, and 2.7 
feet wide ? Ans. 50.76. 

5. How many acres in a rectangular piece of ground, 64 
rods long and 24 rods wide ? Ans. 9f . 



Art* 370i — ^To find the area of a triangle. 

RULE. 

Multiply the perpendicular by the base, and one-half the 
product will be the area ; or, multiply the base by half the per^ 
pendicular height, and the product will be the area, 

1. What is the area of a triangle whose base is 20 feet, and 
whose height is 18 feet? 

18x20=360-2=180 feet, Ans. 

2. What is the area of a triangle whose base is 55 rods, 
and its height 24.6 rods? Ans. 676.5. 

3. How many feet of boards will it take to cover the gable 
end of a bam, 38 feet wide, the height from the beam to the 
top Being 12.5 feet? Ans. 237.5. 

When the three sides of a triangle are known, the area may 
be found by the following 

RULE. 

Add together the three sides, and from half their sum sub^ 
tract each side separately ; multiply the half sum and the re- 
mainders together continually, and the square root of the product 
will be the area. 

4. What is the area of a triangle whose three sides are 14, 
12, and 8 rods ? 



S76 MSNSURATION OF SURFACES. 

14+12+8=:34-r-2=l7, the half sum: then, 

17 lY 17 
U 12 8 

Rem. 3 X 6 X 9x17=2296: then ^^2296=47.9+ rds. 

5. The three sides of a triangle are 6, 8, and 10 chains. 
What is the area ? Ans, 24 chains. 



Art* 271« — ^To find the area of a trapezoid. 

RULE. 

Multiply half the sum of the two parallel sides hy the per- 
pendicular distance between them : the product will he the area. 

1. What is the area of a piece of land that is 30 chains 
long, 20 chains wide at one end, and 18 chains at the other? 

20+18=38-r2=19, the half sum of the two sides : 

then 19X30=570 chains, Ans, 

2. What is the content of a board, 10 feet long, 10 inches 
wide at one end, and 2 feet ten inches at the other ? 

Ans, 18)- feet. 

3. What is the area of a hall, 40 feet long, and at one end 
80 feet, and at the other 24 feet wide ? Ans. 1080 feet. 

4. How many acres in a farm 300 rods long, 80 rods wide 
at one end, and 60 at the other? Ans. 131 acres, 40 rods. 



Art* 272* — ^To measure any irregular plane figure. 

RULE. 

The whole may he divided into triangles, and measured 
sepaTUtdy. The sum of the area of the triangles will he the 
area of the whole, 

OF THE OIROLB. 

The circmnference of a circle is found by calculation to be 
about 3^ times the diameter ; or more accurately, by decimals, 
as 1 is to 3.1416, or as 113 is to 355, so is the diameter to the 
circumference. Hence, if the diameter is given, to find the 
circumference, it may be found by multiplying the diameter 
by 3^, or by 8.1416 ; or as 113 is to 365, so is the diameter to 
the cu-cumference. 



MENSURATION OP SURFACES. 277 

1. What is the circumference of a circle whose diameter is 
42 feet ? 

42 X 3|=132 ft. ; or 42 X 3.1416 = 131.94'72 feet ; 
or 113 : 365 : : 42 : 131.946+ feet. 

By reversing the foregoing, the diameter may be found, the 
circumference being given. 

2. If the circumference of a circle be 132 feet, what is the 
diameter? 132^3|=42 feet, Ans. 

3. Suppose the diameter of a circular pond to be 121 rods, 
what is the circumference? Ans, 380.284- rods. 

4. If the circumference of a circular field be 198 rods, what 
is the diameter ? Ans. 63 rods. 

5. What is the diameter of a tree, whose circumference is 
^ feet ? Ana. 3 feet. 

6. If the circumference of the earth is 25000.8528 miles, 
what is the diameter ? Ana, 7958 miles. 

7. The diameter of the earth being Y958 miles, what is the 
circumference? Ana, 25000.8628. 

Arti 273 • — ^To find the area of a circle. 

RULE. 

Multiply half the diameter by half the circumference ; the 
product mil he the area, 

1. What is the area of a circular grove, whose diameter is 
147 rods, and circumference 462 rods? 

Ana, 462 — 2 X 14Y-f-2=169'78j rods. 
. 2. ~ What is the area of a circle whose diameter is 28, and 
the circumference 88 rods ? Ana, 616 rods. 

3. How many square rods in a circle whose circumference 
is 63, and the diameter 20 rods ? Ana, 315. 

Art» 274. — The diameter given, to find the area. 

RULE. 

Multiply the aquare of the diameter by .7864, and the pro- 
auct will be the area, 

1. What is the area of a circle whose diameter is 28 rods ? 

28 X 28 X. 7854=615.7636 rods, Ana, 

2. What is the area of a circle whose diameter is 59 rods ? 

Ana, 2733.9774 rods. 
24 
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Arti 275 • — The circumference given, to find the area. 

RULE. 

Multiply the square of the circumference hy .0*7968, and the 
product will he the area, 

1. What is the area of a circle whose circumference is 46 
rods? 46 X 46 X. 07958 = 168.39128 rods, Am. 

2. What is the area of a circle whose, circumference is 44 
rods ? Ans, 154.06688 rods. 



Arti 276* — ^To find the area of an oval, or ellipsis. 

RULE. 

Multiply the longest and shortest diameters together, and the 
product by .'7854. The last product mil he the area, 

1. What is the area of an oval, whose longest diameter is 7 ft., 
and the shortest 6 ft. ? 7 X 5 X .7854=27489 ft. Ans. 

2. What is the area of an oval, whose longest diameter is 
16, and the shortest 13 feet? Am, 153.153 ft. 



Artt 277» — ^To find the area of a globe, or sphere. 

RULE 

Multiply the circumference by the diameter. The product 
will he the area. 

1. What is the area of a globe, whose circumference is 44 
feet, and the diameter 14? 44xl4=616ft. Ans. 

2. How many square inches in the surface of a ball, 1 incliN 
in diameter? -4w5. 3.1416. 

3. How many square miles in the surface of the earth, 
allowing its circumference to be 25000 and its diameter 8000 
miles ? Ans, 200000000. 



Art. 278t — GUven the chord of an a«5, and its height, to find 
the diameter of a circle, of which the arc is a part. 



RULE. 



Divide the square of half the chord hy the height, and the 
quotient, added to the height, will be the diameter required. 
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1. Given the chord, BD, 287, 
and the height, CE, 78 feet, to 
find the diameter, AC. 

Operation, 




287-4-2=143.5, and 143.5^= 
20592.25, and 20592.25 ~ 78=264, 
and 264+78=342, the required 
diameter. 

2. Given the chord 178, and the height 257 yards, to find 
the diameter. Ans. 287.821 yards. 

3. Given the chord 843, height 648 links. 

Ans. 922.17 links. 

4. Given the chord 40, height 12 yards, to find the diame- 
ter. Ans, 45^ yards. 

5. Given the chord 660, height 45 links, to find the diame- 
ter. ' Ans. I787f links. 

Art» 279» — Given the radius and number of degrees in an 
arc of a circle, to find the length of the arc. 

RULE 

Multiply the radius hy the number of degrees in the arc^ and 
&y .0174533. 

Or find the circumference, multiply ithy the degrees, and di- 
vide by 360^ 

1. Eequired the length of an 
arc, AC, of 57°, in a circle of which 
the radius, AB, is 38 feet. 

Diameter. 

Operation, 
.0174633X67X38=37.8038478 feet, Ans, 

2. What is the length of an arc of 19° 37', the radius being 
98 yards? Ans, 0174533 X 19°.6l7 X 98=33.553 yards. 

3. What is the length of an arc of 83° 24', radius 32 poles? 

Ans, 1 furlong, 6 poles, 3 yards, 6.72 inches. 

4. What is the length of an arc of 150.°, radius 19 ells ? 

Ans, 49 ells, 27 inches. 
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6. What is the length of an arc of 17° 50', radius 178 miles ? 
Ans, 66 miles, 3 furlongs, 8 poles, 4^ yards. 



Art* 280. — ^To find the area of a sector of a circle. 

RULE. 

I. ijT the length of the arc be knovm, multiply half the arc oy 
the radius^ or the arc by half the radius. 

II. If the angle of the sector be given, find the length of the 
arc, and proceed as before. 

1. What is the area of a sector, of which the arc is 79, and 
the radius of the circle 47 yards ? 

Ans, y=39.5 and 39.6X47=1866.6 square yards. 

2. What is the area of a sector, of which the arc is 17 feet 
6 inches, and the radius 22 feet ? 

Ans. 191.683 square feet=21 yards, 2.683 feet. 

3. What is the area of a sector, of which the angle is 127^ 
16', the radius 133 feet? 

Ans. 1 rood, 32 poles, 4.846 yards. 

Obs. — ^The area of the circle is 66571.68245 ; and this multiplied by 
127tV, and divided by 860—19646.60+. 

4. What is the area of a sector, of which the angle is 27 
degrees, the radius 97 miles? Ans, 2216.96 miles. 

6. What is the area of a sector, of which the angle is 137° 
20', the radius 466 links ? 

Ans. 2 acres, 1 rood, 38 poles, 21.9 yards. 
6. What is the area of a sector, of which the arc is 156 
yards, the radius 487 feet ? 

Ans. 3 roods, 16 poles, 28 yards, 6 feet. 



Art* 281 • — ^To find the area of a ring contained by two con- 
centric circles. 

Obs. — Ooneentric means having the same centre. 

RULE. 

Multiply the sum of the diameters by their diference, and 
thai product by .7864. 
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1. Required the area of the ring 
ABC — DEF, of which the diameters 
are 10 and 6, or OC, 5, and OF, 3 
feet. 

Ans. 10 + 6 = 16, and 10 — 6=4, 
then 16 X 4 X. 7854=50.2656 feet. 

2. What is the area of a ring, of 
which the diameters are 72 and 48 ft. ? 

Ans, 2261.952 square ft. = 8 rods, 
9j- yards. 

3. Required the area of a ring, of which the diameters are 
314 and 256 yards. 

Ans. 5 acres, 1 rood, 18 poles, 10 yards, 7.42 feet. 

4. What is the area of a ring, of which the diameters are 
246 and 228 inches ? Ans, 46 feet, 77 inches. 
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Artf 282f — ^To £md the area of a space boimded on one side 

by a curve line. 

RULE. 

Let perpendiculars he erected upon the base, so numerotis that 
the part of the curve between any two nearest to one another shall 
differ but little from a straight line. Then add the perpendic- 
ulars at the extremities of the base, if there are any, and to half 
the sum add the remaining perpendiculars. Multiply tJie sum 
by the base, and divide the product by the number of parts into 
which the base is divided by the perpendiculars : the quotient 
will be the area, nearly. 

1. Suppose the perpendiculars at 
the extremities of the base to be 10 
and 16, and the others to be 11, 
14, 16, and the base to be 20 feet. 

Oio&ra t%(yn 
^^±^=13, and 13+11 + 14 + 16=54; and 64x20-^4=270 
square feet, the area. 

2. A. curve-Uned space meets the base at one of its extremi- 
ties, and the perpendicular at the other extremity is 96 ; the 
other perpendiculars are 83, 70, 64, 51, 38, 25, and the base 
325 links. What is the area? Arts. 17596|^ square links. 

3. Perpendiculars were raised from the base to a curve ; those 
at the ends were 364 and 578, the others were 396, 418, 453, 
612, 654 links, and the base 1260 links. What is the area? 

Afhs, 6 acres, 3 roods, 22 poles, 4 yards, 3.2 feet. 
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4. A curve meets the base at one extremity ; the base is 2364 ; 
the perpendicular, at the other extremity, 758, and the others 
are 642, 687, 524, 432, 417, and 335 links. What is the area ? 
Ans, 1119860-1 lmks = ll acres, 31 poles, 23.5 yards. 



MENSURATION OF SOLIDS. 

Artf 283* — The Mej^suration of Solids includes the men- 
suration of all bodies which have length, breadth, and thick- 
ness. 

DEFINITIONS. 

1. Solids are figures, having length, breadth, and thickness. 

2. A prism is a solid, whose ends are any plane figures, which are 
equal and similar, and its sides are parallelograms. 

Obs. — A prism ia called a triangular prism, when its ends are triangles; a square 
prism, when its ends are squares ; a pentagonal prism, when its ends are pentagons ; 
and so on. 

3. A cube is a square prism, having six sides, which are all squares. 

4. A parallelopiped is a solid, having six rectangular sides, every op- 
posite pair of wmcn are equal, and parallel. 

6. A cylinder is a round prism, having circles for its ends. 

6. A pyramid is a solid, having any plane figure for a base, and its 
sides are triangles, whose vertices meet in a point at the top, called the 
vertex of the pyramid 

7. A cone is a round pyramid, having a circular basa 

8. A sphere is a solid, bounded by one continued convex sur&^ce, 
every point of which is equally distant from a point within, called the 
centre. The sphere may be conceived to be formed by the revolution of 
a semicircle about its diameter, which remains fixed. 

A hemisphere is half a sphere. 

9. The segment of a pyramid, sphere, or any other solid, is a part cut 
off the top by a plane, parallel to me base of that figure. 

10. A frustum is the part that remains at the bottom after the seg- 
ment is cut off. 

11. The sector of a sphere is composed of a segment less than a hem- 
isphere, and of a cone, naving the same base with the segment^ and its 
vertex in the centre of the sphere. 

12. The axis of a solid is a line drawn fi-om the middle of one end to 
the middle of the opposite end ; as between the opposite ends of a prism. 
The axis of a sphere is the same as a diameter, or a line passing through 
the centre, and terminating at the surface on both sides. 

18. The height, or altitude of a soUd, is a hne drawn fi'om its vertex; 
or top, perpendicular to its base. 
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Artt 284* — ^To find the solidity of a cube. 

RULE. 

Multiply the length, hreadihy and thickness together, and the 
product will he the area, 

1. If the length of one side of a cubical block be 14 inches, 
what is its solidity? 14 X 14 X 14=2744 inches, Ans. 

2. How many cubical feet in a mound, each side of which 
is 25.6 feet? Ans, 16681.375 feet. 

Art* 285* — To find the solidity of a prism, or cylinder. 

RULE. 

Find the area of the end, and multiply it hy the length. The 
product will be the area. 

What is the solidity of a prism, the area of whose end is 
2.6 feet, and whose length is 16 feet ? 

2.6X16=41.6 feet, Ans. 

Artt 286t — ^To find the side of the largest stick of timber 
that can be hewn from a round log 

The circle, PEON, represents 
the end of a round stick of timber ; 
ABCD, a circumscribed square, 
and PEON, an inscribed square. 
It will be perceived that the square 
ABCD is double the square 
PEON. But the square ABCD 
is equal to the square of PO, the 
diameter of the circle; but PO 
is equal to Pa+aO=Pa+aE. 

Now Fa-\-aE^=FE\ the side of 
the largest inscribed square. Hence the 

RULE. 

Extract the square root of double the square of half the di- 
ameter at the smallest end of the stick, for the side of the stick 
when squared. 

1. What will be the side of the largest stick of square tim- 
ber which can be hewn from a round log, 18 inches in diame- 
ter at the smallest end ? 

Vox 9X2=12.727+ inches, Ans. 
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2. The diameter of a log at the smallest end is 24 inchies. 
What will be the side of the largest stick of timber that can be 
hewn from it? Ans. 16.97+ inches 

Artt 287« — ^To find the solidity of a pyramid, or cone. 

RULE. 

Multiply, the area of the base by one third of the Jieight, and 
the product will be the area. 

1. What is the contents of a cone, whose height is 21 feet, 
and the diameter of the base 9.5 feet ? 

9.5 X 9.5 X .7854 X 21 -^3=496.176 feet, Ans. 

2. How many solid feet in a cone, whose height is 48 feet, 
and whose diameter at the base is 13 feet? 

Ans. 2123.7216 feet. 

Artt 288t — ^To find the solid contents of a globe, or sphere. 

RULE. 

Multiply the cube of the diameter by .5236, or multiply the 
square of the diameter by one sixth of the circumference. 

1. What is the solidity of a ball, 9 inches in diameter? 

9 X9X 9 X. 5236 = 381. 7044, Ans. 

2. What is the solidity of a globe, whose diameter is 13 
inches? Ans, 1150.3492 inches. 

Art* 289t — ^To find the solid contents of the segment of a 
sphere, the height and base of the segment being given. 

RULE. 

To three times the square of the radius of the base of the seg- 
ment, add the sqvxire of the height, and multiply this sum by the 
height of the segment, and this product by .5236. 

How many cubic feet are there in a coal-pit, the diameter of 
whose base is 103 feet, and whose height is 9 feet ? 

Ans. 37877.0931. 



OAUGING. 

Artt 290« — Gauging is the art of measuring all kinds of 
vessels, such as pipes, hogsheads, barrels, etc. 
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RULE. 

Add the sqitare of the head diameter to the square of the 
hung diameter ; multiply the sum by the length, and the product 
by .0014 for ale gallons, or by .0011 for wine gallons, 

1. What is the contents of a cask, whose diameters are 18 
and 26 inches, and its length 38 inches ? 

26 X 26 + 18 X 18 X 38=380b0 ; then 38000 X. 0017=64.6 
wine measure. 38000 X. 00 14=53. 2 gallons, beer measure. 

2. How many wine gallons will fill a cask 60 inches in length, 
bung diameiter 38, head diameter 30 inches ? 

Ans. 199.24 gallons. 



MEASURING GRAIN, ETO. 

Art* 291* — ^When the grain is heaped in the form of a cone. 

RULE. 

Measure the perpendicular height of the heap, and also the 
slanting height, from the top to the floor, in inches ; then multi- 
ply the difference of the squares of those two heights by the per- 
pendicular height, and this product by .0005. The last product 
will be the contents in bushels. 

1. How many bushels in a parcel of wheat heaped in the 
form of a cone ; the perpendicular height being 40 inches, and 
the slanting height 90 inches ? 

The square of 90=8100 
The square of 40=1600 

6500 difference of squares, 
40 perpendicular height. 



260000 
.0005 



130.0000 bushels, Ans, 

2. What number of bushels in a conical heap of rye, the 
perpendicular height being 35 inches and the slanting height 
66 inches? Ans, 52.5 bushels. 

Artf 292f — ^When grain is heaped against the side of the 
bam. 
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RULE. 

Multiply ike difference of the squares of the heights hy one 
^If of the perpendicular height, and this product by .0005 . The 
result will be the contents in bushels, 

1. How many bushels of oats are in a heap, the perpendic- 
ular height being 30 inches, and the slanting height 60 inches ? 

Ans, 20.25 bushels. 

2. How many bushels of beans are in a heap, the perpendic- 
ular height being 25 inches, and the slanting height 50 inches ? 

Art. 293f — When grain is heaped in the comer of the bam. 

RULE. 

Multiply the difference of the squares of the heights hy one 
fourth of the perpendicular height, and this product by .0005. 
The result will be the contents in bushels. 

1. Required the number of bushels of grain heaped in the 
comer of the bam ; the perpendicular height being 40 inches, 
and the slanting height fo inches? Ans. 16.5. 

2. How many bushels of barley in the comer of a box, the 
perpendicular height being 24 inches, and the slanting height 
36 inches? Ans. 2.16 bushels. 



TONNAGE OF ^£SSEI.S. 

CARPENTERS' RULE. 

Artf 294f — For single-decked vessels, multiply the hngth 

and breadth at the main beam, and depth in the hold, U^ether^ 

and divide the product by 95, and the quotient is the tons. But 

for a double-decked vessel, take half of the breadth of the main 

beam for the depth of the hold, and proceed as before. 

1. What is the tonnage of a single-decked vessel, whose 
length is 67 feet, breadth 24 feet, and depth 12 feet? 

Ans. 203j^ tons. 

2. What is the tonnage of a double-decked vessel, whose 
length is 80 feet, and breadth 30 feet ? Ans. 378^ tons. 

GOVERNMENT RULE. 
** If the vessel be double decked, take the length thereof from 
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the fore part of the main stem to the after part of the stem-post^ 
above the upper deck ; the breadth tnereof at the broadest part 
above the main wales, half of which breadth shall be accounted 
the depth of such vessel, and then deduct from the length three 
fifths of tJie breadth ; multiply the remainder by the breadth, 
and the product by the depth, and divide this lust product by 
96, the quotient whereof shall be deemed the true contents, or 
tonnage of such ship or vessel ; and if such ship or vessel be 
single decked, take the length and breadth, as above directed, 
deduct from the length three fifths of the breadth, and take the 
depth from the under s'de of the deck plank to the ceiling in the 
hold, and then multiply and divide as aforesaid, and the quo- 
tient shall be deemed the tonnage.*' 

1 . What is the government tonnage of a single-decked ves- 
sel, whose length is 90 feet, breadth 40 feet, and depth in the 
hold 12 feet ? Ans. 333^ tons. 



MEOHANIOAI. POWERS. 

Artt 295t — ^That body which communicates motion to an- 
other, is called a power : the body which receives the motion is 
called the weight. 

The mechanical powers are six : the Lever, the Wheel and 
Axle, the Pulley, the Screw, the Inclined Plane, and the 
Wedge. 



OF THE liEVER. 

Artt 296f — ^The lever is a bar, 
moveable about a fixed point, 
called its fulcrum, or prop. It 
is, in theory, considered an in- 
flexible line, without weight. 
There are several kinds of lever used in mechanics. The more 
common kind is that which is here shown. 

It is a principle in mechanics, that the power is to the 
weight as the velocity of the weight is to the velocity of the 
power. 
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Artt 297> — To find what weight may be boltmced by a 
given power. 

RULE. 

A» the distance between the body to he raised, or bahmeed, and 
thefiilrram, or prop, is to the distance between the prop and the 
point wfiere the power i» applied, m is the potner to the weight 
which it will balance. 



veigbiDff 160 lbs., rest on a lever 10 feet long, 
1 he bftlunce on the other end, supposing the 



1. If a man, weighini 
what weight will he hn 
prop to be 1 foot from the weight ? 

l:9::160:1440 lbs. Ans. 

2. If a weight of 1440 lbs. were to be rmsed by a lever 10 
feet long, the prop being 1 foot from the weight, what power 
must be applied to the other end, to balance t£e weight ? 

Ans. lao lbs. 
8. At what distance from the prop must a power of 160 Ibe. 
be applied, to balance 1440 lbs., 1 foot from the prop ? 

Ans. 9 feet. 
4. *At what distance from a weight of 1440 lbs. must a prop 
be placed, so that a power of 160 lbs,, applied 9 feet from the 
prop, may balance it ? Ans. 1 foot. 



OF THE WHEIBL AND AXLB. 

lrt> 298. — The wheel and aile 
are here represented with the 
weight attached to the circumfer- 
ence of the asle, and the power 
applied to the circumference of 
the wheel. The principle of the 
tever is employed in the wheel 
and axle. 

RULE. 
As the diameter of, the axle is 
to the diameter of the wheel, so ia 
the power applied to the wheel, to 
the weight suspended on the axle. 

1. If the diameter of the axle be 6 inches, and that of the 




THE PULLEY. S89 

wlieel be 60 mcnes, wbat weight applied to the wheel will 
balance 10 lbs, on the axle ? 60 : 6 : ". 10 : 1 lb. Ans^ 

2. If the diameter of the wheel be 60 inches, what must be 
the diameter of the ajtle, so that 1 lb. on the wheel may bal- 
ance 10 lbs. on the asle ? Am. 6 inches. 

3. If .the diameter of the axle be 6 inches, what must be the 
diameter of the wheel, so that 10 lbs. on the asle ma^ balance 
1 lb. on the wheel ? Ans. 60 inches. 



THE PUIiDEV. 

Art. J99:— The pulley is a 
small wheel, moveable about its 
axis by means of a cord, which 
passes over it. 

When the axis of a pulley is 
fixed, the pulley only changes 
the direction of the power ; if 
moveable pulleys are used, an 
equilibrium is produced, when 
the power is to the weight as 
one to the number of ropes ap- 
plied to them. If each movea- 
ble pulley has its own rope, each 
pulley will be double the power. 

Art. 300. — The number of 
moveable pulleys and the power 
given, to find what weight may 
be r^sed. 

RULE. 

As I ii lo bmee ths nuniier of moveable ptUleyt, to ii tht 
power to the weight. 

Osa — Reverse ihe rule, to find ihe power. 

1. What weight would balance a power of 4iS lbs., applied 




a cord that 

2. If a cord, which run 
tached to an axle 3 inches 
being 28 inches iii ^iawetei 



ible pulleys 1 
over e moveable pnlleys, be at- 
in diameter, the wheel of the axle 
and a power of 10 lbs. be exerted 
25 




at the circumference of the wheel, what weight would be 
raised under the pulleya ? 

Thus, 3 ; 28 : : 10x3x2: 5(10 lbs. Jni. 



OF THE SCREW. 

Art. Ml.— The screw is a spi- 
ral thread, or grooTe, cut round 
a cylinder, and CTerywhere ma- 
king the same angle with the 
length of the cyUnder. 

The power is to the weight f 
which is to he nused. as the dis- ^ 
tance between two contiguous ;■ 
threads of the screw is to the cir- t-- , i 
cumference of a circio, described ^ J^r 
by the 'power apphed at the end ^H^~^ 
<rf the lever, 

RULE. 

MutUpli/ twice the length of the lever hy 3.1416, wkieh will 
ffive tlie cireamfereaee of the circle ; then »ay, as the circum^- 
eaee in to the distance between the threadt of the screw, go ia Ike 
weight to he raised to the power which will raise it. 

1. The threads of a screw are 1 inch asunder ; the lever, by 
which it is turned, is 30 inches long, and the weight to be 
raised is 1 ton=2240 Iba. What power must be applied to 
turn the screw ? 

30x2=60, and 60x3.1418=188.496 inches, the circum- 
ference. Then 188.496 : 1 : : 2240 : 11.88 lbs. Ans. 

2. If the lever be 30 inches, tlie circumference of the circle 
described by the power 188,496, the threads of the screw 1 
inch asunder, and the power U.88 lbs., what weight will be 
rmsed ? Ann. 2240 lbs. 

3. If the weight be 2240 lbs., the power 11.88 lbs., and the 
lever 30 inches in length, what ia the distance between the 
threads of the screw ? Ans. I inch, 

4. If the power be 11.88 lbs., the weight 2240 lbs., and the 
threads 1 mch asunder, what is the length of the lever ? 

Ans. 30 inches, nearly. 
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INCKilNBD PliANES. 




Artf 302f — ^An inclined plane 
is a plane which makes an acute 
angle with the horizon. 

To find the power that will 
draw a weight up an inclined 
plane. 

RULE. 

As the length of the plane is to the perpendicular height of 
the plane, so is the weight to the power, 

1. An inclined plane is 40 feet in length, and 8 feet in per- 
pendicular height. What power is sufficient to balance a 
weight of 2000 pounds ? Ans. 400 lbs. 

2. A certain railroad, 200 rods in length, has a perpendicu- 
lar elevation of 20 feet. What power is sufficient to sustain a 
train of cars weighing 100,000 pounds ? Ans, 606^. 



THE WEDGE. 

Artt 303i — The wedge is composed of two inclined planes, 
whose bases are joined. 

When the resisting forces, and the power which acts on the 
wedge, are in equiUbrium, the weight will be to the power as 
the height of the wedge to a line drawn from the middle of 
the base to one side, and parallel to the direction in which the 
resisting force acts on that side. 

Artf 304* — ^To find the force of the wedge. 

RULE. 

As the hreadthf or thickness, of the head of the wedge, is to 
one of its slanting sides, so is the power which acts against its 
head, to the force produced at its side. 

Suppose 100 lbs. to be applied to the head of a wedge, 2 
inches broad, and 20 inches long, what force would be effected 
on each side ? Ans, 1000 lbs. 
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MATHEMATIOAI. PROBLEMS. 

Artt S05f — Prob. I. The sum and difference of two num- 
bers given, to find those numbers. 

RULE. 
Subtract the difference from the sum, and divide the re- 
mainder hy 2. The quotient will he the smaller numher. Then 
add the given difference to the smaller number, and this sum 
will be the larger nuniber, 

EXAMPLE. 

An assembly of 344 persons is convened in two rooms, one 
of which has 142 persons more in it than the other. How 
many are in each ? 

Operation, 

844 — 142=202 ; then 202-1-2=101 persons, in one room; 
then 1014-142=243, in the other. 

Artt 306f — ^Prob. II. The sum of two numbers, and the 
difiference of their squares given, to find those numbers. 

RULE. 
Divide the difference of their squares by the sum of the num- 
bera, and the quotient will be their difference. We then have 
their sum and difference, to find each number, by Prob, I, 

EXAMPLE. 

A. and B. played at marbles, having at first 14 each; but 
after playing several games, B. having lost some of his, would 
not play any longer, and it was found that the difference of 
the squares of what each then had, was 336. How many did 
B. lose ? 

Thus 336-^144-14=12 difference; 14=half sum, and 
12-r 2=6=half difference. Then 144-6=20, A. retired with ; 
and 14 — 6=8, B. retired with: then 14 — 8=6, B. lost. 

Artt 807t — Prob. III. The difference of two numbers, and 
the difference of their squares given, to find those numbers. 

RULE. 
Divide the different of their squares by the difference of their 
numbers, and the quotient will be their sum ; then proceed by 
Prob, I, 
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EXAMPLE. 

Said William to John, Father gave me |12 more than he 
gave Charles ; and the difference of the squares of our separ- 
ate parcels is 288. How much did he give each ? Thus, 

288 — 12=24, the sum: then 24—12 — 2=6; then 12-!-6 = 
$18, William's share; and 12— 6=|6, Charles had given him. 

Artt 308t — Pros. IV. The sum of two numbers and their 
quotient given, to find those numbers. 

RULE. 

Add 1 to the quotient, and hy this sum divide the sum of the 
two numbers : this mil give the less number. Subtract the less 
number from the sum, and you will obtain the greater number, 

EXAMPLES. 

1. Divide 100 into two such parts, that- if the greater be 
divided by the less, the quotient will be just 30. 

Operation. 

Thus 100^30 + 1=3^, the less part; then 100—3^= 
96§4, greater. 

2. The sum of A. and B.'s ages is 46, and if you divide A.'s 
by B.'s the quotient will be 4. What is the age of each ? 

Ans. A.*s 36 years ; B.*s 9 years. 

Artt 309i — Prob. V. The difference of two numbers, and 
the quotient given, to find those numbers. 

RULE. 

77i£ difference of the two numbers divided by the quotient 
less 1, will be the less number. Add the less number to the 
difference, and you will have the greater number. 

A greyhound, in pursuit of a hare, ran three times as fast 
''as the hare, and when he overtook the hare he had run 30 
rods more than she. How many rods did each run ? 

Operation, 

80-T-3 — 1 = 16 rods, the hare ran; then 16+30=46 rods, 
the greyhound ran. 

Artt 310t — Pros. VI. To find the true weight of any quan- 
tity when weighed in each scale of a balance, whose beam is 
unequally divided. 

26* 
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RULE. 

Take the square root of ike prodtict of the different weights^ 
for the true weight. 

A parcel of sugar weighs in one scale 25 lbs. ; in the other 
80 lbs. What was its true weight? 

V25X 30=27.856. 

Art* Sll« — ^Prob. Vn. The base and perpendicular ^ven, 
to find the hypotenuse. 

RULE. 

The square root of the sum of the squares of the hose and 
perpendicular wUl he the hypotenuse. 

This rule is illustrated by the following figure. 

If the base of a right-angled triangle be 9 feet, and the per- 
pendicular 12, what is the hypotenuse ? 




Jl. 



corUerUs. 



contents. 



"ff 



Artt 312f — ^Prob. VIII. Given the base and sum of the 

perpendicular and hypotenuse of a right-angled triangle, to 
find the perpendicular. 

RULE. 

From the square of the sum subtract the square of the hose, 
and divide the remainder by twice the sum, and the quotient will 
he the perpendicular. 
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A tree, 100 feet in height, is broken off — ^the top of the tree 
reaches the ground 30 feet from the bottom, while the part 
broken off rests on the stump. How high from the ground 
was it broken off? Ans. 45 i feet. 

Art. 313* — Prob. IX. Given the base and the difference of 
the hypotenuse and perpendicular of a right-angled triangle, 
to find the perpendicular. 

RULE. 

From the square of the base subtra/^t the sqtmre of the given 
difference, and divide the remainder by twice the difference, 

EXAMPLE. 

If the base of a right-angled triangle be 30 feet, and the 
difference of the other two sides 6 feet, what is the length of 
the perpendicular ? Ans. 72 feet. 

Art. 314* — Prob. X. To find the diameter of the earth, 
from the known height of a distant mountain, whose summit is 
just visible in the horizon. 

RULE. 

From the square of the distance, divided by the height, sub' 
tract the height 

The highest point of the Andes is about 4 miles above the 
bed of the ocean. If a straight line from this touch the sur- 
face of the water at the distance of l78i miles, what is the 
diameter of the earth ? Ans. 7940. 

Art. 315. — ^Prob. XI. To find the greatest distance at which 
a given object can be seen on the surface of the earth. 

RULE. 

To the product of the height of the object into the diameter of 
the earth, add the square of the height ; and extract the square 
root of the sum. 

1. If the diameter of the earth be 7940 miles, and Mount 
Etna 2 miles high, how far can it be seen at sea? 

Ans. 126-f miles. 

y7940x2 + 22 = 126. 

Obs. — ^The acttfiEd distance at which an object can be seen is increased 
by the refraction of the air. 
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2. A man standing on a level with the ocean, has his eye 
raised 5^ feet above the water. To what distance can he see 
the surface ? Ana. 2\ miles. 

Art. Sl<« — ^Prob. XII. To find the height of an object at 

sea, or on the surface of the earth, having only the distance 

given. 

RULE. 

From the given distance, take the distance which the elevation 
of the eye above the surface toillgive, found hy the Iccst problem ; 
then divide the square of the remainder by the diameter cf the 
earth, and the quotient unit be the height required. 

Art* S17* — ^Pbob. XIII. To find the contents of squared 

timber. 

RULE. 

Multiply the mean breadth by the m>ean thickness : the prod- 
uct, multiplied by the length, will give the contents. 

Required the contents of a log, the length 24 feet 6 inches, 
mean breadth 1 foot 1 inch, and mean thickness 1 foot 1 inch. 

Ans, 28 feet 9 inches 6'". 

Art* S18* — ^Prob. XIV. To find the contents of round timber. 

COMMON RULE. 

Take one fourth of the mean girt, and square it, and multiply 
it by the length, for the contents. 

Obs. — 1. Tapering timber should be divided into pieces of eight or ten 
feet long, and these parts should he computed separately, and added. 

2. In order to reduce the tree to such a circumference as it would have 
without its bark, a deduction is generally made of ^ or | of an inch for 
every foot of quarter-girt for young oak, ash, beech, etc. ; but 1, or even 
1^ inch, must be allowed for old .oak, for every foot of quarter-girt 

8. The common rule gives the contents too small, by 3 feet on every 11 
feet of contents ; yet it is universally used in practice, being originally in- 
troduced in order to compensate the purchaser of round timber for the 
waste occasioned by squaring it. 

Rule II. — Take one fifth of the girt, and square it, and muU 
Hply by twice the length, for the contents. 

1. Required the contents of a tree 24 feet long, and its girts 
at the ends 14 and 2 feet ? 

Ans, 96 feet, by the common rule ; the true content is 
122.88 feet. 
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2. How much timber in a tree 18 feet long, and its mean 
girt 6 feet 8 inches ? 

Ans, Common rule, 36 feet 1^ inch ; true content, 46 ft. 
2 mches 10" 6'". 



liEVEIililNG. 



Art. 319* — Prob. I. To find the difference in the height of 
two places, by levelling rods. 

RULE. 

Set up the levelling rods perpendicular to the horizon, and at 
equal distances from tJie spirit level ; observe the points where 
the line of level strikes the rods before and behind, and measure 
the heights of these points above the ground; level in the same 
manner, from the second station to the third, from the third to 
the fourth, etc. The difference between the sum of the heights at 
the bojck stations, and at the forward stations, will fe the differ- 
ence between the height of the first station and the last. 

If the stations are numerous, it will be expedient to place 
the back, and forward heights in separate colimms in a table, 
as in the following example. 

Back heights. 
Feet. Inches. 

1st observation, . . 6 2 
2d "..28 

3d " ..36 

4th " ..46 

6th '' ' ' _1 1 __ 

24 4 24 2 

24 2 

Difference, . . 2 

If the sum of the forward heights is less than the sum of 
the back heights, it is evident that the last station must be 
higher than the first. 

Art. 320* — Prob. II. To find the difference between the 
true and apparent level, for any given distance, 

Obs. — 1. The true level is a curve^ which either coincides with, or is 
parallel to, the surfEiee of water at reat. 



Fore heights. 


Feet 


iDches. 


7 


6 


6 


3 


6 


9 


8 


2 


1 


1 
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2. The apparent level is a ttraiffht line^ which is a tangent to the trae 
level, at the point where the observation is made. 

3. The difference between the true and the apparent level is nearly 
equal to the square of the distance, divided by the diameter of the earth. 

1. What is the difference between the true and apparent 
level, for a distance of one English mile, supposing the earth 
to be Y940 miles in diameter ? 

Ans, 7.98 inches, or 8 inches, nearly. 

2. A tangent to a certain point on the ocean strikes the top 
of a mountain 28 miles distant. What is the height of the 
mountain ? Am. 352 feet. 
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Art. 321* — Prob. I. To find the time in which pendulums 
of different lengths would vibrate, that which vibrates seconds 
being 39.2 inches. 

The time of the vibrations of pendulums are to each other, as the 
w^uare roots of their lengths ; or, their lengths are as the squares of their 
times of vibrations. 

RULE. 

As the square of one secoTid is to the square* of the time in 
seconds in which a pendulum would vibrate, so is 39,2 inches to 
the length of the required pendulum. 

EXAMPLES. 

1. Required the length of a pendulum that vibrates once in 
8 seconds. 1* : 8* : : 39.2 in. : 2508.8 in. =209^ ft. Ans. 

2. How often will a pendulum vibrate, whose length is 100 
feet? Ans. 6.634- seconds. 

Art, 322* — Prob. II. By having the height of a tide on the 
earth given, to find the height of one at the moon. 

RULE. 

As the cube of the moon^s diameter, multiplied by its density, 
is to the cube of the earth^s diameter, multiplied by its density, 
so is the height of a tide on the earth, to the height of one at the 
moon. 
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EXAMPLE. 

The moon's diameter is 2180 miles, and its density 494; 
the earth's diameter is 7964 miles, and its density 400. If, 
then, by the attraction of the moon, a tide of 6 feet is raised 
at the earth, what will be the height of a tide raised by the at- 
traction of the earth at the moon? Ans. 236.84- feet. 

I. If the diameters of two globes be equal, and their densi- 
ties different, the weight of a body on their surfaces will be as 
their densities. 

II. If their densities be equal, and their diameters different, 
the weight of a body will be as j- of their circumferences. 

III. If their diameters and densities be both different, the 
weight will be as |- of their semidiameters multiplied by their 
densities. 

TABLE. 

Density. Diameter. Semidiameter. | semidiameter. 

Sun 100 883246 441623 294416 

Jupiter 94.6 89 1 70 44585 29723 

Saturn 67 79042 39521 26347 

Earth 400 7964 3982 2664 

Moon 494 2180 1090 726 

Art. 323* — ^Prob, III. To find how far a heavy body will 
fall in a given time, near the surface of the earth. 

Obs. — Heavy bodies, near the surface of the earth, fall 16 feet m 1 
second of time ; and the velocities they acquire in falling are as the 
squares of the times ; therefore, to find the distance any body wiU inJl in 
a given time, we adopt the following 

/ RULE. 

As 1 second is to the square of the time in seconds that the 
body is falling, so is 16 feet to the distance in feet, that the body 
mil fall in the given time. 

How far will a leaden bullet fall in 8 seconds ? 

1' : 8^ : : 16 ft. : 1024 ft. : = Ans. 

Art. 324* — Prob. IV. The velocity given, to find the space 
fallen through, to acquire that velocity. 

RULE. 

Ditnde the velocity by 8, and the square of the quotient will 
be the distance fallen through to acquire that velocity » 
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1. The velocity of a cannon-ball is 424 feet per second. 
From what height must it fall to acquire that velocity ? 

Ans. 2809 feet. 

2. At what distance must a body have fallen to acquire the 
velocity of 1024 feet per second? Ans, 3 miles, 544 feet. 

Art* 325* — ^Prob. Y. The velocity given per second, to find 
the time. 

RULE. 

Divide the velocity by 8» and a fourth part cf the quotient 
vfUl he the time in seconds. 

1. How long must a body be falling to acquirfe a velocity of 
804 feet per second ? Ans, 9^ seconds. 

2. How long must a body be falling to acquire a velocity of 
864 feet per second ? Ans, 27 seconds. 

Art. S26* — ^Prob. VI. The space through which a body 
has fallen, given, to find tlie time it has been falling. 

RULE. 

Divide the square root of the space fallen through by 4, and 
the quotient wiil be the time in which it uhis falling. 

How long would a ball be falling from the top of a tower, 
900 feet high, to the earth ? Ans, 7^ seconds. 

Art* S27* — ^PROB. YII. The time given, to find the space 
fallen through. 

RULE. 

Multiply the time by 4, and the square of the product will he 
the space fallen through in the given time, 

1. What is the difference between the depth of two wells, 
into each of which, should a stone be dropped at the same 
instant, one would reach the bottom in 5 seconds, and the 
other in 3 ? 

6X4=20, and 20x20=400: then 3x4=12, and 12x12 
= 144: then 400—144=256 ft. Ans, 

2. A ball was seen to fall half the way from the top of a 
tower in the last second of time. How long was it in descend- 
ing, and what was its height before its descent ? 

Ans, 186.486+ feet 
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Art# 328* — Pros. VIII. To- find the velocity, per second, 
with which a heavy body will begin to descend, at any dis- 
tance from the earth's surface. 

RULE. 

As the square of the eartJCs semidiameter is to 16 feet, so is 
the square of any other distance from the eartKs centre, in- 
versely/, to the velocity with which it begins to descend per secoTid, 

With what velocity per second will a ball begin to descend, 
if raised 3000 miles above the earth's surface ? 

As 4000 X 4000 : 16 : : 4000 -|- 3000 X 4000 X 3000 : 5.22449 
feet, Arts. 

And if the height is required, and the velocity given, thus, 

afi 16 : 4000 X 4000 : : 6.22449 : 49000000, and y'49000000— 
4000=3000 miles, Ans, 

Art. 329* — ^Prob. IX. The weight of a body, and the space 

fallen through, given, to find the force with which it will 

strike. 

RULE. 

Multiply the spa^e fallen through by 64 ; then multiply the 
square root of this product by the weight, and the product is the 
momentum, or force with which it mil strike. 

There is a monument 64 feet high. Supposing a stone, 
weighing 4 tons, should fall from its top to the earth, what 
would be its force, or momentum ? Ans. 573440 lbs. 

That is, it would strike the earth with more force than the 
weight of tw(i hundred and fifty tons. . 

Art. 330.r-PROB- X. To find the magnitude of any thing, 
when the weight is known. 

RULE. 

Divide tJie weight by the specify gravity found in the table, 
and the quotient will be the magnitude sought. 

What is the magnitude of several fragments of clear glass, 
whose weight is 13 ounces ? 

13^2600=.006 of a cubic foot; and .006 X 1*728=8.640 
cubic inches, Ans, 

26 
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TABLE. 

Showing the specific gravity of several solid arid fluid hodieh, 

in Avoirdupois Weight. 

The specific gravity of a body is its weight compared with pure, or 
distilled water. 



ACabicfuotof Ounce, j 
Platina, rendered malleable 

and hammered 20170 

Very fine Gold. 19637 

Standard Gold 18888 

Moidore Gold L7140 

GuineaGold 17793 

Quicksilver 13600 

Lead 11326 

Fine SQver 11087 

Stjindard Silver 10535 

Rose Copper 9000 

Copper. 8843 

Plate Brass 8000 

Steel 7852 

Cast Brass 7860 

Iron 7646 

BlockTin 7321 

Oast Iron 7135 

Lead Ore 6800 

Copper Ore 8775 

Diamond. 3400 

Crystal Glass 3150 

White Marble 2707 

Black « 2704 

Rock Crystal 2658 

Green Glass 2620 

Clear Glass 2600 

(Flint 2582 

P*^«« 2570 

Cornelia. 2568 

Free 2352 



A Cubic foot of 

Brick 

Live Sulphur 

Nitre 

Alabaster 

Dry Ivory 

Brmistone 

Solid subs. Gunpowder . . 

Alum 

Ebony 

Human Blood 

Ambef. 

Cows' Milk 

Sea Water 

Pure Water 

Red Wine 

Oil of Amber 

Proof Spirits 

Dry Oak 

OUveOil 

Loose Gunpowder 

Spirits of Turpentine 

Alcohol, or pure spirits . . 

Elm and Ash 

Oil of Turpentine 

Dry Crab-tree 

Ether 

White Pine 

Sassafras Wood 

Cork 

Conmion Air 

Inflammable Air. 



Ounce. 
2000 
2000 
1900 
1875 
1885 
1800 
1746 
1714 
1717 
1054 
1030 
1030 
1030 
1000 

993 

978 

926 

926 

913 

872 

864 

850 

800 

772 

765 

732 

569 

482 

240 

1_2S 
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Art. 331* — Prob. XI. The bulk and weight of any body 
griven, to find its specific gravity. 

RULE. 
Divide the weight hy the bulky and the quotient is the specific 
gravity. 

Suppose a piece of marble contains 8 cubic feet, and weighs 
1353^ pounds, or 21656 ounces. What is its specific gravity? 

2 1656 -5-8= 2707, the specific gravity, as required by the 
table. 
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Art. 332* — Prob. I. To find the dominical letter for any 
year in the present century, and also to find on what day of the' 
week January will begin. 

RULE. 

To the given year add its fourth party rejecting the Jra^itioT^ ; 
divide this sum by 7 ; if nothing remains, the dominical letter is 
A ; but, if there be a remainder, subtract it from 8, and the 
residue will show the dominical letter, reckoning 0=:A, 2=B, 
3= (7, 4=D, b=^E, 6=:F, 1=G. These letters will also 
show on wJiat dag of the week January commences. For, when 
A is the dominical letter, January begins on Sunday ; when 
B is the dominical letter, January begins on Saturday ; C be- 
gins it on Friday ; D begins it on Thursday ; E on Wednes- 
day ; F (M Tuesday ; Q on Monday, 

1. Required the dominical letter for 1826. 
4)1826 8— 6=2=B, dommical letter. 

_ As B is the dominical letter, January will 

'^)^^Q^ begin on Saturday, and the second day will be 

326—6 the Sabbath. 

2. Required the dominical letter for 1842. Ans. B. 

3. Required the dominical letter for 183Y. Ans. A. 

4. What is the dominical letter for 1801 ? Arhs. D. 
6. What is the dominical letter for 1846 ? Ans, E. 

Art. 333* — Prob. II. To find on what day of the week any 
given day of the month will happen. 

RULE. 
Find by the kist problem the dominical letter for the given 
year, and cm what day in January will be the first Sabbath ; 
and the corresponding days in the succeeding months will be as 
follows: Wednesday for February ; Wednesday for March ; 
Saturday for April ; Monday for May ; Thursday for Jun^ ; 
Saturday for July ; Tuesday for August ; Friday for Sep- 
tember ; Sunday f(yr October ; Wednesday for November ; 
Friday far December. Having found the day of the week for 
any day in the month, any other day may be easily obtained, as 
may he seen in the following example. 
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1. Let it be reqmred to ascertain on what day of the week 
will be the 26th day of September, 1842. 

Tke dominical letter for 1842 is B ; therefore, the 2d of 
January will be the Sabbath ; and, by the above rule, the 2d 
of February will be Wednesday; the 2d of March will be 
Wednesday ; the 2d of April will be Saturday ; the 2d of May 
will be Monday ; the 2d of June will be Thursday ; the 2d of 
July will be Saturday ; the 2d of August will be Tuesday ; 
the 2d of September will be Friday. If the 2d be Friday, the 
9th, 16th, and 23d will be Fridays. And if the 23d be Fri- 
day, the 24th will be Saturday, the 25th will be the Sabbath, 
the day required. 

2. On what day of the week will be December 8, 1849 ? 

Ans. Monday. 

3. On what day of the week will happen July 4, 185Y ? 

Ans. Saturday. 

4. On what day of the week were you bom ? 



OF BAIiLS AND SHELLS. 

Art. 334 • — ^An iron ball, 4 inches in diameter, weighs 9 
lbs., nearly; and a leaden one, 4|-, weighs about 17 lbs., and a 
pound of gunpowder measures about 30 cubic inches. 

Given the diameter of an iron ball, to find the weight, and 
the converse. 

RULE. 

Divide the cube of the diameter by 7^ ; the quotient will he the 
weight in pounds. Multiply the weight hy 7^. The cube root 
of the product will be the diameter, 

1. What is the weight of an iron ball, of which the diameter 
is 3^ inches ? Ans, 3.62-4-7^=6.0293 lbs. 

2. What is the diameter of an iron ball which weighs 24 lbs. ? 

Ans, <^24x7J= -^170.6 =6.547 inches diameter. 

ff 

3. What does an iron baU weigh, whose diameter is 6.5 
inches ? Ans. 23.3965 lbs. 

4. What is the diameter of an iron ball weighing 48 lbs ? 

Aths, 6.988 inches. 
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6. What does aa iron ball weigh whose diameter is 4.6 
inches? Ans. 13.688 lbs. 

6. What is the diameter of an iron ball which weighs 36 
lbs ? Ana. 6.349 inches. 

Art. 335* — Given the diameter of a leaden ball, to find its 
weight, and the converse. 

RULE. 

Divide the cube of the diameter by 4^: the quotient toill he 
the toeighi in lbs. Multiply the weight by 4^: the '^ of the 
product will he the diameter in inches. 

1. What is the weight of a leaden baU, whose diameter is 

4.25 inches? Ans, ^25'^ 4^= 17.069 lbs. 

2. What is the diameter of a leaden ball which weighs 36 
lbs. ? An^, 6.45 inches. 

3. What is the weight of a leaden ball, of 4.6 inches in 
diameter ? Am. 21.63 lbs. 

4. What is the diameter of a leaden ball weighing 48 lbs. ? 

Ans. 6 inches. 



PILING OF BAIiliS. 

Art* 336* — Balls and shells are piled up in horizontal 
courses, upon a base of the form of an equilateral triangle, or 
of a square, or of a rectangle. The number of balls in a row 
diminishes, till, in the two first forms, it ends in a single ball, 
and in the last in a single row. The number of rows is equal 
to the number of balls in the lesser side of the under row. 
The number in the top row of a rectangular pile is one more 
than the difference between the length and breadth of the 
bottom row. 

Art* 337* — Pros. I. To find the number of balls in a tri- 
angular pile. 

RULE. 

Multiply the number of halls in a side of the bottom row by 
that number increased by 1, and again by that number increased 
by 2: the product, divided by 6, will he the number of halls in 
the pile. 

96* 
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Required the number of balls in a triangular pile, of which 
each side of the base contains 30 balls. Ans. 4960. 

Art. 338f — PROB. II. To find the number of balls in a 

square pile. 

RULE. 

To twice the number of balls in a side of the bottom, add 1, 

and multiply the sum by the number in that row, and by that 

number increased by 1: the product, divided by 6, toill give the 

number of balls in the pile. 

Let the side of the bottom row of a square pile contain 20 
balls. How many balls are in the pile ? .4n«. 2870. 

Art* 3S9« — Pros. III. To find the number of balls in a 

rectangular pile. 

RULE. 

From 3 times the number in the length of the bottom row^ 
increased by \, subtract the number in the breadth, and multi- 
ply the remmnder by the breadth, and by the breadth increased 
by I: the product, divided by 6, ufill give the number of balls 
in the pile. 

Suppose the number of balls in the length of a rectangular 
pile to be 69, and in the breadth 20, what is the number in 
the pile? Ans. 11060. 

Art. 340* — ^Prob. IV. To find the number of balls in an 
incomplete pile. 

RULE. 

From the number of balls in the complete pile subtra>ct the 
number in the pile that is wanting, both computed as before : the 
remainder is the number in the incomplete pile. 

Required the number of balls in a rectangular pile of 15 
courses, the numbers in the bottom row being 60 and 25. 

Ans. 14590. 



TO FIND THE WEIGHT OF CATTLE. 

Art. 341* — Take the girt behind the shoulder, and the 
length from the fore part of the shoulder-blade to the but- 
tock, both in feet. Multiply the square of the girt by 4 times 
the length, and divide by 21. Multiply this quotient by 16, 
and it will give the weight of the four quarters, nearly. 
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Obs. — ^The four quarters are little more than -J the whole 
weight. The skin weighs nearly ^, and the tallow very 
nearly ^. 

What will the four quarters of an ox weigh, whose girt is, 6 
feet 6 inches, and length 6 feet 10 inches. 

Ana. 6^ X23J^^21X 16=751 +lbs. 



imSCEIiIiANEOnS QUESTIONS. 

Art. 342* — 1. What is the product of 2s, 8c?., multiplied 
by 25. 6d. ? Ans. £-^. 

2. Purchased a book for 15 cents, and sold it for 18. What 
did I gain per cent. ? Ans. 20 per cent. 

3. Sold a book for 18 cents, and gained 20 per cent. What 
did it cost me ? 

4. Purchased a book for 15 cents ; sold it so as to gain 20 
per cent. . What did I get for it ? 

6. If J of f of :^ of f of f of a vessel be worth £378, how 

many dollars is -^ of it worth ? Ans. $9460. 

6. A person owning f of a ship, sold f of his share for |3750. 
What was the whole ship worth? Ans. $15000. - 

7. What is the sum of the third and half third of 3s. 4d. ? 

Ans. Is. 8d, 

8. How many solid feet in a stick of timber 1 7 inches square, 
and 6 feet 5 inches long? Ans. 12 ft. 1517 in. 

9. A man owning f of a farm, sold i of his share for $245. 
What was the value of the farm? Ans. $1225. 

10. A. holds B.'s note for $2000, dated June 1st, 1825, on 
which are the following endorsements, viz : 

Received Sept. 1st, 1825 $96. 

Dec. 10th, 1825 15. 

Apr. 20th, 1826 36. 

July 1st, 1826 200. 

Jan. 10th, 1827 20. 

Mar. 25th, 1827 90. 

How much remains due June 1st, 1827 ? Ans. $1767.48. 

11. What principal, at 5 per cent., will amount to $725 in 
9 years ? Ans. $500. 



308 MISCELLANEOUS aUESTIONS. 

12. What principal will gain $160, in 1 year, at 6 per cent. ? 

Ans. $2500. 

13. What is the present worth of $590, due 3 years hence, 
discounting at 6 per cent. ? Ans. $500. 

14. What is the present worth of $200 ; $100 payable m 2 
months, $50 in 3 months, and $50 in 5 months, discounting at 
4 per cent. ? Ans, $198.01. 

15. A note of $500 amounted to $725 in 9 years. What 
was the rate per cent. ? Ans. 5 per cent. 

16. In what time will £420 amount to £520 165. at 3 per 
cent. ? Ans. 8 years. 

17. What will $1350 amount to in 3 years, at 5 per cent., 
compound interest? Ans. $1562.793. 

18. A. has 150 gallons of wine, which he will sell at Is. 3d. 
per gallon, ready money, but in barter he will have Ss. per 
gallon. 6. has linen at Ss. 6d. per yard, ready money. How 
must B. sell his linen per yard, in proportion to the bartering 
price of A.'8 wine, and how many yards will be equal to A.'s 
wine? t Bartering price, Ss. 10^^., 

( and 310 yards 2 qrs. 3 -|- nails. 

19. A merchant bought hats 8.t ^s. each, and sold them at 
4s. 9d, What was the gain in laying out £100 ? 

Ans. £18 I5s. 

20. A merchant bought 10 tons of iron for £200. The 
freight and duties amounted to £25, and his own charges to 
£8 6s. 8d. For how much per pound must he sell it to gain 
20 per cent. ? Ans. Sd. per lb. 

21. Sold a watch for £50, and by so doing lost 17 per cent., 
whereas I ought to have cleared 20 per cent. How much was 
it sold under its real value ? Ans. £22 5*. 9ie?. 

22. Four men trade in company. A.'s stock was $560 ; B.'s 
$1040 ; C.*8 $1200 ; their whole stock was $3200. They gamed 
in two years a sum equal to twice their stock, and $160 more. 
What was D.'s stock, and what was each man's share of the 

D.'s stock, $400. 
A.'8 gain, $1148, 
B.'s " $2132. 
C.'s " $2460. 
D.'s " $820. 

23. A., B., and C. trade in company. A. put in $20, B. 
$30, and C. a sum unknown. The gain was $36, of which $16 



gam? 

Ans. 
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was C.'s share. What was C/s stock, and what was A.*s and 
B/s gain ? i C/s stock, $40. 

Ans. < A.'s gain, $8. 
( B.'s " $12. 

24. What is. the square root of 42 J? Ans. 6^. 

25. What is the mean proportional between 24 and 96 ? 

Ans. 48. 

26. A certain general has an army of 5625. How many 
must he place in rank and file, to form them into a square ? 

Ans. 75. 

27. Arrange 10952 men in such a manner that the number 
in rank may be double the file. 

Ans. 74 in file, and 148 in rank. 

28. There is a circle, whose diameter is 4 inches. What is 
the diameter of a circle 3 times as large ? Ans. 6.9284-. 

29. Two boats start on a river at the same time, from places 
800 miles apart ; the one proceeding up the stream is retarded 
by the current 2 miles per hour, while that moving down the 
stream is accelerated 2 miles per hour ; both are propelled by 
by a steam engine, which would move them in still water 8 
miles per hour. How far from each starting- place will the 
boats meet ? Ans. 112^ miles from the lower place, and 187^ 
miles from the upper place. 

30. There are 3 circular ponds ; the diameter of the less is 
100 feet ; the area of the greater is 3 times the area of the 
less. What is its diameter ? Ans. 173.2+. 

31. What is the superficial contents of one side of a cubical 
stone, containing 474552 sohd inches ? Ans. 6084 inches. 

32. If a cube of silver, whose side is 4 inches, be worth £50, 
what is the side of a cube of like silver, worth 4 times as much ? 

Ans, 6.349 inches. 

33. The height of a tree standing on the bank of a river is 

75 feet ; a line reaching from the opposite shore to the top of 
the tree, is 256 feet long. What is the breadth of the river ? 

Ans, 244.7 4- feet. 

34. If a pipe 6 inches in diameter will discharge a certain 
quantity of water in 4 hours, in what time will 3 pipes, each 
4 inches in diameter, discharge double the quantity ? 

Ans. 6 hours. 

35. Two men start from the same place and travel, one south 

76 leagues, the other east 45 leagues. How far will they be 
apart? ^n^. 88.3+ leagues. 
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36. What is the side of a cubical mound, containing 5832 
solid feet? Ans. 18 feet. 

37. If a ball, 6 inches in diameter, weigh 32 lbs., how much 
will a ball of the same metal weigh, whose diameter is 3 inches ? 

Ans. 4 lbs. 

38. The side of a cubical box is 2 feet. What is the side of 
a box which will contain three times as much ? 

Ans. 2 feet lOf inches. 

39. A refiner .mixed 3 lbs. of gold, 22 carats fine, with 3 
lbs. 20 carats fine. What was the fineness of the mixture ? 

Ans. 21 carats. 

40. How many gallons of water must be put to wine, at 3s. 
a gallon, to fill a vessel of 100 gallons, so that a gallon of the 
mixture may be afforded at 28. 6d, per gallon ? 

Ans. 16f gallons. 

41. If 12 bushels of oats, at Is. 6d. per bushel, be mixed 
with barley at 28. 6c?., rye at Ss., and wheat at 4s. per bushel, 
how much barley, rye, and wheat must be mixed with the 12 
bushels of oats, that the mixture may be worth 2«. 9d. per 
bushel? Ans. 12 bushels of each sort. 

42. A man travelled 6 miles the first day, 9 the second, in- 
creasing each day's journey 3 miles. He travelled 61 days. 
How many miles did he travel the last day ? 

Ans. 186 miles. 

43. If 100 pears be placed in a right Une, 1 yard asunder, 
how many miles will a man travel, to pick them and carry them 

1 at a time to a basket placed 1 yard from the first pear ? 

Ans. 6 miles, 1300 yards. 

44. Suppose 550 men are in a garrison, with provision suffi- 
cient to last them 9 months. How many must depart, that 
their provision may last them 11 months? Ans. 100. 

45. If a man labor for me 16 days, when the price of labor 
is 11.25, how long must I labor for him, to requite the favor, 
when the price of labor is 75 cents per day ? Ans. 26|- days. 

46. The third part of an army were killed, the fourth part 
were taken prisoners, and 1000 fled. How many were in this 
army ? Ans. 2400. 

47. An ignorant fop, wanting to purchase an elegant house, 
met with a facetious gentleman, who told him he had one 
which he would sell him on the following very reasonable 
terms, viz : that he should give him 1 penny for the first door, 

2 for the second, 4 for the third, and so on, doubling the price 
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of each door, which were 36 in number. " It is a bargain," 
exclaimed the simpleton, " and here is a guinea to bind it." 
What did the house cost him ? Am, £286331153 U. Sd, 

48. A., B., and C. would divide $100 between them, so that 
B. may have $3 more than A., and C. $4 more than B. What 
is each man's share ? T A.'s $30. 

Ans, \ B.*s $33. 
( C.'s 137. 

49. Divide £340 among 3 men, in such a manner that the 
first shall have 3 times as much as the second, and the third 
4 times as much as the first ? 




50. A person ha^ng a certain number of dollars, said, if a 
third, a fourth, and a sixth of them were added, their sum 
would be $45. How many dollars had he ? Ans, $60. 

51. What number is that which, being multiphed by f, the 
product will be 15f ? Ans. 21. 

52. What number is that from which, if you subtract J of 
itself, the remainder will be 12 ? Ans. 20. 

53. What part of 25 is f of a unit? Ans. ^. 

54. What number is that which, being multiplied by ^, the 
product will be ^ ? Ans. f . 

56. If f of a farm be worth £3740, what is the whole worth ? 

Ans. £9973 6«. 8c?. 

56. A father dying, left his son a fortune, ^ of which he 
spent in 6 months; J of the remainder lasted him 12 months 
longer, when he had £348 left. What sum did he receive ? 

Ans. £1284 I8s, 5^^. 

57. A young man received $210, which was ^ of his elder 
brother's fortune, and 3 times the elder brother's fortune was 
i the father's estate. What was the value of the estate ? 

Ans. $1890. 

58. A man has 80 shillings to divide among his laborers, 
consisting of an equal number of men, women, and boys. To 
every boy he gives 6c?., to every woman 8c?., to every man 1*. 
4c?. How many were there of each ? Ans. 32. 

59. Suppose a man pay to his laborers, men, women, and 
boys, £7 17«. 6d. ; to every boy he gave 6c?., to every woman 
8d., and to every man 16d. ; for every boy there were 3 wo- 
men, and for every woman there were 2 men. , How many 
were there of each ? Ans, 15 boys, 45 women, and 90 men. 
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60. A gentleman bought a horse, a chaise, and harness, for 
£60 ; the horee cost twice as much as the chaise, and the har- 
ness half as much as the horse. What was the cost of each ? 

( Horse, £30. 

Ans, < Chaise, £16. 

( Harness, £15. 

61. Divide $1000 among 3 men, in such a manner that as 
often as the first has $3, the second shall have $5, and the 
third 18. ( 1st, $187.60. 

Ans, } 2d, $312.50. 
( 3d, $500.00. 

62. A. can do a piece of work in 10 days ; D. cmi do the 
same in 13 days. In what time will both working together 
do the same work ? Ans. 5^ days. 

63. If 6 lbs. of pepper be worth 13 lbs. of ginger, and 19 
lbs. of ginger be worth 4| lbs. of cloves, and 10 lbs. of cloves 
be worth 63 lbs. of sugar, at 10 cents per pound, what is the 
value of 1 cwt. of pepper? Ans, $38.22. 

64. A tradesman increased his estate annually one third, less 
$960, which he spent in his family. At the end of 3j years 
he found that his estate amoiuted to $30284. What had he 
at first ? • Ans. $13551.75. 

65. A person wants a cylindrical vessel, 3 feet deep, which 
shall hold twice as much as another 28 inches deep, and 46 
inches in diameter. What must be the diameter of the re- 
quired vessel ? Ans. 67.373 inches. 

66. How long must be the tether of a horse which will al- 
low him to graze quite round an acre of ground ? 

Ans, 39j yards. 

67. What nimiber is that which, being increased by its ^, \, 
and 6 more, the number will be doubled ? Ans. 20. 

68. A man, after having spent } and ^ of his money, had 
£26f left. How much had he at first? Ans. £160. 

69. A vessel has 3 pipes ; the first will fill it in ^ of an 
hour, the second in |- of an hour, and the third in J of an hour. 
In what time will all running together fill it ? 

Ans. J of an hour. 

70. A. and B. employed equal sums in trade. A. gained 
* sum equal to ^ of his stock ; B. lost $225 ; then A.*s money 
was double that of B's. What was each man's stock ? 

Ans. $600. 
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Yl. There is a certain number, J of which exceeds i by 6. 
What is that number ? ^^ gO 

72. If 160 be divided between 4 men in such a proportion 
that the first shall have J, the second i the third 4-, and the 
fourth ^, what will each receive ? fist $2lJW 

I 3d, 12if. 
[4th, lOff 

73. A., B., C, and D. spent 36 shillings at a reckoning, 
and being a little dipped, agreed that A. should pay |, B. |, 
C. J, and D. \, What does each pay, in this proportion? 

'^A. 13s. 4cf. 

Ans.\ 5- ^^*- , 
C. 65. Sd. 

[D. 5«. 

74. The wheels of a chaise, each 4 feet high, in turning 
within a ring, moved so that the outer wheel made two turns 
while the inner made one, and their distance from one another 
was 5 feet. What were the cu-cumferences of the tracks de- 
scribed by them? . j Outer, 62.8318 feet. 

• ( Inner, 31.4159 feet. 

75. A., B., and C. traded in company, and gained £350, of 
which A. took a certain sum ; B. took 4 times as much as A., 
and C. 8 times as much as B. What were their respective 
shares of the gam? i A.'s gain, £9 9*. 2g?. l-^^qr. 

Am, } B.*s gain, £37 16». 9c?. 0^\qr. 
( C.'s gain, £302 145. Od. 2||yrs. 

76. A gentleman divided his fortune among his sons, giving 
A. £9 as often as B. £5, and C. £3 as often as B. £7. C.'s 
dividend was £l637|-. To what did the whole estate amount ? 

Ans. £11583 8s. 10c?. 

77. If f of f of I of a ship be worth f of | of |f of the 
cargo, valued at £1000, what was the value of both ship and 
cargo? Ans. £1837 12s. lyVyrf. 

78. Three men purchase a lot of land in company. A. paid 
|, B. "I of the whole, and C. paid £256. How much did A. 
and B. pay, and what part of the land had C. ? 

C A. paid £597 6s, 8d, 
Ans. } B. paid £640. 
( C.'s share, -^j, 

79. A gay fellow soon got the better of f of his fortune. 
He then gave £1500 for a commission, and his profusion con- 

27 
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tinned until he had but £450 left, which he found to be just 
1^ of his money, after purchasing his commission. What was 
his fortune at first? Ans, £3780. 

80. A. and B. are an opposite sides of a circular field, 268 
rods in circumference. They start both at the same time to 
go round it, and go the same way. A. goes 22 rods in 2 
minutes; B. goes 34 rods in 3 minutes. How many times 
will B. go round the field before he will overtake A. ? 

Ans. 17 times. 

81. How high above the earth must a man be raised to see 
J- of its surface ?* Ans. One diameter high. 

82. The girt of a vessel round the outside of the hoop is 22 
inches, and the hoop is 1 inch thick. What is the time girt of 
the vessel? Ans. 15y. 

83. The hour and minute hand of a watch are exactly to- 
gether at 1 2 o'clock. When are they next together ? 

Ans. 1 h. 5 m. 27^ s. 

84. Three men trade in company till they gain £120. The 
sums put in were in such proportion, that as often as A. had 
£5 of the gain, B. had £7 ; and as often as B. had £4, 0. had 
£6. What was each man's share of the gain ? 

( A.'s, £26 13s. 4d. 
Ans. \ B.'s, £37 6s. 8d. 
{ C.'s, £56. 

85. A. and B. cleared by an adventure at sea 45 guineas, 
which was £35 per cent, upon money adventured. With this 
gain they agreed to purchase a genteel horse and carriage, 
which they were to use in proportion to their sums adventured, 
which was found to be 1 1 to A. as often as 8 to B. What 
money did each adventure? ^ J A. £104 4s. 2^^. 

^J^' I B. £75 16S. 9tV- 

86. A military ofl&cer drew up his soldiers in rank and file, 
having the number in rank and file equal. On being reinforced 
with three times his first number of men, he placed them all in 
the same form, and then the number in rank and in file was just 
double what it was at first. He was again reinforced with three 
times his whole number of men ; and, after placing the whole in 
the same form as at first, his number in rank and in file was 40 
men each. How many men had he at first ? 

Ans. 100 men. 



This question is for the student in Geometiy. 
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87. A general disposing his army into a square battalion, 
found he had 231 over and above, but increasing each side with 
one soldier, he wanted 44 to fill up the square. Of how many 
men did his army consist? Ans. 19000. 

88. There are 3 horses belonging to different men, employed 
to draw a load of salt from Boston to Lowell for $9.50. A.*s and 
B.'s horses are supposed to do |- of the work, A.'s and C.*s ^^, 
B.'s and C.*s ^^. They are to be paid proportionally. What 
is each man's share of the gain ? t A.'s, $3.2883%. 

Ans. \ B.'s, 4.384yV 
( C.'s, 1.826|i. 

89. A., B., and C. are to share £100, in the proportion of 
^, \, and ^, respectively ; but C. dying, it is required to divide 
the whole sum properly between the other two. 

J { A.'s share, £57 2s. lO^c?. 
^^' } B.'s share, £42 lis. l^d. 

90. There is an island 60 miles in circumference, and 3 men 
start together to travel the same way round it. A. travels 7 
miles a day, B. 8, and C. 9. When will they all come together 
again, and how far will each travel ? 

91. A man died leaving $1000 to be divided between his two 
sons, one 14 and the other 1 8 years of age, in such a manner that 
the share of each being let, at 6 per cent, interest, should amount 
to the same sum when they should arrive at the age of 21. 
What did each receive? 

. J The eldest, $646,153+. 
• ( The youngest, $453,846+. 

92. A hare starts 12 rods before a greyhound, but is not per- 
ceived by him till she has been up 45 seconds. She scuds away 
at the rate of 10 miles an hour, and the dog, on view, makes 
after, at the rate of 16 miles an hour. How long will the course 
hold, and what space will be run over from the spot where the 
dog started ? v4 9 i ^ H seconds. 

^ ' ( 2288 feet. 

93. There is a circular field, surrounded by a rail-fence 10 
rails high, each one rod in length, and the number in the fence 
equals the number of acres in the field ? What is the area of 
the field ? Ans. 201062.4 acres. 

94. How much greater is the circle described by the head 
of a man 6 feet high, than by his feet, in the revolution of the 
earth on its axis ? 

95. In an orchard, ^ the trees bear apples, ^ pears, ^ plums, 
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and 50 of them produce notliing. How many trees are there 
in all ? • Am. 600. 

96. Sound moves at the rate of 1142 feet in a second. If 
the time between the lightning and the thimder be 80 seconds, 
what is the distance of the explosion ? Ans. 6.488+ miles. 

97. In a thunder-storm I observed by my watch that it was 
6 seconds between the lightning and the thunder. At what 
distance was the explosion? Ans, 6862 feet. 

98. Tubes may be made of gold, weighing not more than 
at the rate of ■^i^'S ^^ * grain per foot. What would be the 
weight of such a tube, which would extend across the Atlantic, 
from Boston to London, the distance being 3000 miles ? 

Ans. 1 lb. 8 oz. 6 pwt. S^ grs. 

99. Suppose one of those meteors called fireballs, to move 
parallel to the earth's surface, and 50 miles above it, at the 
rate of 20 miles per second, in what time would it move round 
the earth ? 

The earth's diameter being 7964 miles, the diameter of 

the orbit will be 7964 + 50x2 = 8064, and 8064x3.1416 
= 25333.8624, its circumference. Then 25333.8624 -f- 20= 
1266.693120 = 21' 6" 41'" 35"" 13'"" 55""", the Ans. 

100. In giving directions for making a chaise, the length of 
the shafts between the axletree and back-band being settled at 
9 feet, a dispute arose whereabout on the shafts the centre of 
the body should be fixed. The chaise-maker advised to place 
it 30 inches before the axletree; others supposed that 20 
inches would be a sufficient incumbrance for the horse. Now, 
supposing 2 passengers to weigh 3 cwt., and the body of the 
chaise ^ cwt. more, what will the horse, in both these cases, 
bear in addition to his harness ? .^116^. 

101. A piece of square timber is 10 feet long, each side of 
the greater base 9 inches, and each side of the less 6 inches. 
How much must be cut off from the less end to contain a solid 
foot? Ans. 3.392 feet. 

102. A carpenter put a curb of oak round a well : the inner 
diameter of the curb was 3^ feet, and its breadth 7^ inches. 
What was the expense of it, at 8d. per square foot ? 

Ans. 5s. 2^d. 
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All mercantile transactiona consist in exchanging articles of 
trade, either for money or its equivalent. A systemiitic record 
of such transactions is called Book-keeping. Every person 
should possess sufficient knowledge of this science to keep such 
record of his business as will at any time exhibit a true state of 
his afTairs. 

The person who purchases goods, or receives any thing of 
me, is debtor to me ; and he who pays me money, or delivers 
any thing to me, is creditor. 

The following is a plain and simple method of keeping ac- 
counts without a Day-book, and will be found sufficient for the 
purposes of farmers and mechanics, where their business is 
such, that charges are made only at considerable intervals ; but 
in all cases where some three or four, or more charges are made 
daily, a Day-book should be regularly kept. 



M TroeiTDrthy, 1 
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BOOK-KBJSFING BY SINGLE BNTRV. 

By Single Entry two principal books are required, the Day, 
or Waste Book, and Ledger. 

The Day-book should be ruled with two columns on the right 
hand, for dollars and cents, and one column on the left for no- 
ting the month, day, and year when the charges were made. 

All charges should be made at or near the time when they 
bear date, or when they purport to have been made. Where 
27* 
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an individual is charged with articles delivered to him, he is a 
debtor for the amount of them, and against his name on the 
Day-book, " Da." is written to designate him as debtor. When 
such individual delivers articles to be allowed him on his ac- 
count, he is said to be a creditor, and " Cr." is written against 
his name on the Day-book, to designate that he is credited with 
such articles. 



THE liEDGER. 

The Ledger is a book to which the accounts entered on the 
Day-book are transferred from time to time, in order that each 
man's whole account may appear by itself. All articles for 
which he is debtor are usually entered on the left-hand side of 
the page, and all articles for which he is creditor are entered 
on the right-hand side of the page. 

The date of the charge, and the amount in dollars and cents, 
are entered in the same manner as on the Day-book ; but where 
there are a number of charges of different articles made under 
one date on the Day-book, they are usually entered upon the 
Ledger as " Sundries," which is a general term for a variety 
of articles ; and the total amount of all such articles charged 
on any one day, is carried out against such entry in dollars and 
cents. 

When a charge is posted from the Day-book to the Ledger, 
a bracket, or other mark, is made on the left of the charge on 
the Day-book, to denote that it has been transferred to the 
Ledger. 

When the a>ccount is to be settled, the sum requisite to bal- 
ance the same is ascertained, and cash, or a note, is given, 
which is entered upon the book, and the accoimt is thus made 
equal. Traders and mechanics most usually give receipted 
bills of their accounts on settlement. In some instances, a set- 
tlement is written at the bottom of the account, as follows : — 
** Settled and balanced all accounts to this date," which is 
signed by the parties. 
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FORM OF THE DAY-BOOK. 



1837 

Jan. 1, John Newton, Dr. 
To 4 gallons molasses, at 
4Ucts. 
15 lbs. sugar, at 10 cts. 



Joel SlepheiisoD, Dr. 
To 6 lbs. chocolate, at Is. 



Jedediah Jones, Dr. 
To 50 lbs. fish, at ^ cts. 
2 lbs. starch, at 14 cts. 
6 lbs. coffee, at 15 cts. 



tt 



John SilverB, Dr. 

To 38 lbs. rice, at 5 cis.* > 
2 lbs. cocoa, at 28 cts. . 



u 



w 



60 
50 



00 



Joel Mason, Dr. 
To 50 lbs. iron, at 7 cts. . 
1 barrel of flour, < 



Timothy Styles, Dr. 
To 6 gals, of oil, at 6«. • • . 
50 lbs. fish, at 5i cts. • 



John Silvers, Dr. 

To 40 lbs. of raishis, at 
14 cts. 



John Newton,. Dr. 
To 1 gal. oil 

8 lbs. coffee, at 15 cts. • 
Cr. By cash, 10s. 6d. 



Joel Mason, Dr. 

To 3 bush, of salt, at Qs. . 



10, 



"11, 



25 

28 
90 



90 
56 



1837. 
Jan. 6, 



50 
50 



00 
25 



John Newton, Dr. 
To 2 lbs. saleratus, at 

11 cts. 



John Newton, Cr. 
By 40 lbs. dried apples, < • 
Dr. To 2 lbs. Y. H. tea, at 
38. 6d. 
To 2 lbs. raisinfti at 2«. . 



Jedediah Jones, 
To 2^ gaL oiU at 6«. 



Dr. 



60 



00 
20 
75 



00 



22 



Joel Mason, Cr. 

By 5 bush, apples, 2s. • • 
li cords wood, at 15.9.. 
Cash to balance ac% • < 



12, 



John Silvers, Cr. 
By 30 bush, potatoes, at 
Is.Qd. 
100 lbs. cheese, 



2 



1 
3 

10 



Jedediah Jones, Cr 
By cash rec'd of I. Hardy. 
2 days* labor, at 45. 6d. 
Cash to balance ac% . . 



7 
10 



00 

16 
34 



50 



67 
75 
44 



50 
00 



00 
50 
33 



John Silvers, Dr. 

To 4 yds. broadcloth, at 

$4.50 

Cr. By 8 bush, of rye, at 

4s. 6d. 
By 15 lbs. dried apples, 
at 5 cts. 
40 lbs. cheese, at 10 cts. 



7, 



John Newton, Dr. 

To 3 yds. flannel, at 3«.. • . 



" 8, 



Joel Stephenson, Dr. 
To 1 bush, com, at 9«. . • . 
1 fur hat 



John Newton, 

By 1 ton of hay ••• 

Dr. To 1 bbl. flour. 

To 50 lbs. sugar • 



Cr. 



Jedediah Jones, Dr. 
To 38 lbs. rice, at 5 cts. . . 



Joel Mason, Dr. 

ToUb. Y. U. tea,at39... 

1 bush salt 

1 lb. cocoa 



John Silvers, 
To 1 pr. of boots 
1 pr. shoes — 



Timothy Styles, Dr. 
To 100 lbs. nails, at 6 cts. . 



** 12. 



** 13, 



Dr. 



Joel Stephenson, Dr. 

To 40 lbs. butter, at 20 cts 

Iflrkln, 35 



John Silvers, Cr. 
By 2days* work 

3 cords wood, at 15s. . . . 
Dr. To 1 lb. flour 



Joel Stephenson, Cr. 
By 2 Cords bark, at 12*.. • 



18 
6 

4 



15 

7 
5 



6 



8 



Timothy Styles, Cr. 
By 2 firkins butter, 80 lbs , 

at Is. 
Cash 



« 14, 



*» 15 



John Newton, Dr. 
To 100 lbs. fish, at 5 cts. 
Cr. By 2 cords of wood, 

at 15s. 

By cash, to balance acH. 



00 

00 

75 
00 



50 



50 
00 



00 
50 
00 



go 



50 
00 
28 



50 
00 



00 



00 
SO 



00 
50 
10 



00 



13 



John Silvers, Dr. 

To 100 lbs. hron. at 7 cts. . 



Joel Stephenson, Cr 

By 10 lbs. lard, at 1«. • • • • 1 

SO lbs. butter, at 20 ctB. I 4 



34 
91 



00 

00 
27 



00 



67 
00 



820 
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FORM OF THE LEDGER. 



Da. JOHN NEWTON, Ciu 


1837. 
Jaii.1. 


To 4 galloiu molaases, at 

40 eta. 
» 15 lbs. sugar, at 10 eta. 
^ aimdrics •••• •.«• .... . 


1 

1 
2 
1 
12 
1 
5 

♦26" 


60 
50 
42 
50 
50 
50 
00 

02 


1837. 
Jan. 5. 
" 8. 
" 10. 
« 14. 


H V rSsuih 


I 

15 
2 
5 
2 

$26 


75 


R V 1 trm of h rv .......... 


00 


<* 5 


By 40 Iba. dried apples, • . 
By 2 cords of wood, at I5s. 
Cash to balance accounts. 


00 
00 


« 7. 

** 8 


"• 3 yds. flannel, at 3«. . . 

K Biin/lriAA .... .... .... . 


27 


M 10 


u giin(iries •••• ..«• ••.. . 


0?r 


« 14. 


» lOOlbs. flah, atScta.. 




De. JOEL STEPHENSON, Cr. 


1837. 

Jan. 1. 

u 7 


_, . 

To 6 lbs. chocolate at 1«. . 
M fmndriefi •• 


1 
5 


00 
•in 


1837. 
Jan.l3 


By 2 cords of wood, at 12«. 


4 


OO 






•* 1 "-' ■ 






Dr. JEDEDIAH JONES, Or 


1837. 
Jan. 1 


To Bundries ••. 


3 


43 


1R37. 
Jan. 12 


Rv Bundries 


4 


fin 










Dr. JOHN SILVERS, Oi. 


1837. 
Jan. 3. 


To BnndriAfl •«•..••. 


S 


46 


1837. 
Jan. 6. 


Rv Hiin(1rt<M ........ .... 


10 


76 








Dr. JOEL MASON, Cr. 
















Dr. timothy STYTiES, Cr 


<m 














1 



The student should be required to complete posting the 
above accounts from the Day-book. 

To each Ledger there is an Alphabet, or Index of Names, 
consisting of a small book with the letters of the alphabet 
pasted upon the leaves, so that each man's name can be read- 
ily found by turning to the leaf marked by the iBrst letter of 
his simame. 
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INDEX TO THE LEDGER. 



A PAOB 

AUen James 1 

B 

Bacon Samuel 2 

Brown Leonard 3 

C 
Canning George 3 

D 
DaltonLevi 4 

E 
EdgeU Oliyer 4 

F 

Fulton Curtis 5 

Freeman Nathan 6 

6 
Grosvenor Jacob 7 



H PAOB 

Hoit William 8 

Horsley Henry 9 

J 

Jenkins Abraham 9 

Jones Jedediah 10 

K 
Knowles Michael 11 

L 
Leeds William 12 

M 

Mason Joel 13 

M^Farland Asa 13 

N 

Newton John 14 

Nelson John 15 



O PAOB 

Odlin Woodbridge 16 

P 

Pratt Thomas 17 

Putney Andrew 18 

R 

Ramsay Amos 18 

JRollins Zenas 20 

S 

Stephenson Joel 21 

Silvers John 22 

Styles Timothy 23 

T 

Trueworthy James 24 

W 

Wyndbam Augustus... 25 



Every person engaged in business should take an inventory of his 
notes and accounts, his stock in trade, and other property, and of the 
debts owed by him, once or twice a year. By comparing this with 
former inventories, he will know his gain or loss, from time to time. 

Inventory of Stock in Trade, Notes, Accounts, and other Property, taken 
from the foregoing example, July 1, 1837. 



200 lbs. coffee, at Is. 

2 kegs tobacco, 100 Ibs.^ at 

20cts. 

5 bales cotton, 1500 lbs., 10 cts. 

3 boxes sugar, 1200 lbs., 9 cts. 

4 casks nails, 1600 lbs., 6 cts. . 
40 bushels com, at 6« 

6 tons hay, at ^10 

400 lbs iron, at 6 cts. 

90 g^Eds. Molasses, at 40 cts. — 



AmH carried up 



$33 


34 


20 


00 


150 


00 


108 


00 


96 


00 


40 


00 


60 


00 


24 


00 


36 


00 


$567 


34 



Am't brought up 

Note against James Allen, for $50 

and int., dated Jan. 1, 1836- • • 
Note against Thomas Pratt for 

$300, dated July 1, 1836, and 

interest 

Bal. on ac't against John Silvers 

do. against Joel Stephenson 

1 horse 

1 chaise 

Homestead 



Inventory taken Jan. 1, 1837 
Net gain in 6 months - 



$567 
53 



309 

5 

5 

75 

125 

1000 



2140 
1950 



189 



34 
00 



00 
81 
33 
00 
00 
00 

48 
75 



73 



822 RECEIPTS. 



XrOTBS, RBCBXPTS, BTC. 

TTOTES. 

(1.) 

Orford, August 10, 1837. 

For value received, I promise to pay to John True, or order, sev- 
enty-five dollars fifty cents, on demand, with interest 

Joseph Denman. 
Attest : Joel Trusty. 

(2.) 

Cancordy July 4, 1837. 

For value received, I promise to pay to James Doughty, or bearer, 
ten dollars thirty-four cents, six months after date. 

John Morse. 

(3.) 

[By two persons.] 

New Haven, Oct. 6, 1837. 

For value received, we jointly and severally promise to pay to S. 
T., or order, seventeen dollars and eighty-eight cents, on demand, 
with interest. Alonzo Fontainelle, 

James Whitehead. 

Attest : Timothy Trusty. 

For Bank Notes, see ^Discount," page 2S23. 



RECEIPTS. 

(1.) 

Nonoich, June 7, 1837. Received of Mr. Nicholas Jewett, five 
dollars, in full of all accounts. Henry Slocum. 

(2.) 

REOEIFT FOB AN END0B8E1CENT ON A NOTE. 

New York, Sept, 9, 1837. Received of Mr. John Hadley, (by the 
hand of James True,) twenty- five dollars fifty cents, which is en- 
dorsed on his note of May 6, 1836. Peter Trusty. 



ORDERS. FORM OF A BOND. 323 

(3.) 

BEOSIFT FOB MONXT BBOEiyXD ON ACCOUNT. 

Mount Holly i Dec, 9, 1837. Received of Mr. John Van Dyke, 
twenty dollars on account. Thomas Bean. 

(4.) 

REOXIFT FOB INTEBEST DUE ON A BOND. 

Received, this fourteenth day of May, of Mr. S. W., the sum of six 
dollars, in full of one year's interest of 100 dollars due to me on the 
16th day of April last, on bond from the said S. W. 

By me, C. B. 



ORDERS. 

(1.) 
Mr. Joel M' Knight : Sir— 

For value received, pay to O. S., ten dollars, and place the same 

to my account. Suel Ryno. 

Hooksetty SepL 7, 1837. 

(2.) 

Loioell, Oct, 10, 1837. 

Sir : — ^For value received, pay S. O. twenty cents, and this, with 
your receipt, shall be your discharge from me. 
To Mr. Daniel Holden. Justus Prudes. 



FORM OF A BOXD. 

Know all men by these Presents, That I, [we] A. B., of C, in the 
county of R., and state of New Hampshire, gentleman, [and C. D., 
of, &.C.] am [are] hMd and firmly bound to £. F., of said U., yeoman, 

Sand G. H. of, &c.,] in the sum of one hundred dollars, to be paid to 
lie said £. F. [and G. H., or either of them,] or his [their] certain 
attorney, executors, administrators, or assigns, to which payment, 
well and truly to be made, I [we jointly ana severally] bind myself, 

S ourselves,] my [our] heirs, executors, and administrators, firmly by 
liese presents. 

Sealed with my [our] seal [s], and dated the tenth day of May, 
A. D. 1837. 

With a condition to pay money. 

The condition of this Obli^tion is such, that if the said A. B., 
[C. D., &c., or either of them J his [their] heirs, executors, and ad- 
ministrators, do and shall well and truly pay, or cause to be paid, to 



824 FORM OF A RELEASE. 

the said E. F., [G. H., or either of them,] his [their] executors, ad- 
ministrators, or assigns, the sum of fifty dollars and interest, on or 
before the tenth day of May next ; then this obligation to be void, 
otherwise in force. 

[Signed and sealed as the preceding forms.] 



GENERAL FORM OF AN AGREEMENT. 

Articles of Agreement, indented, made, and concluded the tenth 
day of May, in the year of our Lord one thousand eight hundred and 
thirty-seven, (or A. D. 1837,) between A. R, of C, in the county of 
M., yeoman, of the one part, and C. D., of said C, husbandman, on 
the other part. 

The said A. B., for the consideration hereafter mentioned, doth 
hereby covenant and agree, that, etc. 

And the said C. D. doth hereby covenant and agree, etc. 

In testimony whereof they have hereunto interchangeably set their 
hands and seals, the day and year above [or first above] written. 

[Signed and sealed as the preceding forms.] 



FORM OF A WARRANT OF ATTORNEY. 

TO CONFESS JUDGMENT. 

To A. B., Esquire, €f, etc,, an attorney cf coari of , to he 

holden at , on the day of , or to any other attorney of 

said court. 

This is to authorize you, or any of you, to appear for me, £. F., 
of, etc., in the said coart, or any other subseqaent term, at the suit 
of G. H., of, etc., and by non sum iriformatus, nil didt, or otherwise, 
confess judgment against me unto him, the said G. H., in an action 
of debt for one hundred dollars, and costs of suit ; and for your, or 
either of your so doiuj?, this shall be your warrant. 

In witness whereof I have hereunto set my hand and seal, this 
tenth day of June. 



BRIEF FORM OF A RELEASE. 

May 30, 1837. I, A. B., do hereby release to E. E. all suits, 

Promises, covenants, and demands, which I have or can claim against 
Im. 
[Signed, sealed, and witnessed, as other instruments.] 

Obs.— By a releaae of all demands are barred all rights and titles to lands, warrants, 
debtSf dutieS) actloaa, Judgments, and executions, and all contracts except those which 
are to be perf(Hined on a future contingency. By a release of all ooyenants and prom- 
ises, are released all such oorenants and ocmtracts as are not released by the word de> 
mand,6tc. 
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THE SHAKSPEARIAN READER; 

A. COLLECTION OF THE MOST APPROVED PLAYS OF 

SH AKSPE ABE. 

, Carefully Revised, with Introductory and Explanatory Notes, and a Memoir 
of the Author. Prepared expressly for the use of Ojasses, 
and the Family Reading Circle. 

BY JOHN W. S. HOWS;, 

Profeaaor of Elocution in Columbia College. 

-^The Man, whom Nature's self hath made 
To mock herself, and Truth to imitate. — Spenser. 

One Volume, l2mo, $1 25. 

At a period when the fame of Shakspeare is "striding the worid like a colossus," and edi 
tionsof his works are multiplied with a profusion thai testifies the desire awakened in all classet 
of society to read and study his imperishable compositions, — there needs, perhaps, but little 
apology for the followini^ selection oi his works, prepared expressly to render them unexcei> 
iiona6le for the use of Schools, and acceptable for Family reading. Apart from the fact, that 
Shakspeare is the " well-spring " from which may be traced the origin of the purest poetrjr in 
our language, — a long course of professional experience has satisfied me that a necessity exists 
for the addition of a work like the pre^ent^ to our stock of Educational Literature. His writings 
are |)eculiarly adapted for the purposes ol Elocutionary exercise, when the system of instruction 
pursued by the Teacher is based upon the true principle of the art, viz. — a careful analysis of 
the structure and meaning of language, rather than a servile adherence to the arbitrary and me> 
cbanical rules of Elocution. 

To impress upon the mind *of the pupil that words are the exposition of thought, and that in 
- rernhng, or speaking, every shade of thought and feeling has its appropriate shade of modulated 
tone, ought to be the especial aim of every Teacher; and an author like Shakspeare, whoee 
every line embodies a volume of meaning, should surely form one of our Elocutionary Text 
Books. ' * ' Siill, in preparing a selection of his works for the express purpose contem« 
plated in my design, 1 have not hesitated to exercise a severe revision of his bnguage, beyond 
thai adopiea in any similar undertaking — " Bowdler's Family Shakspeare " not even excepted;— 
and simply, because 1 practically know the inipossibility ot introducing Shakspeare as a Clasi 
Book, or as a satisfactory Reading Book for Families without this precautionary rsviaiaD.-' 
Estractfrom tht Preface. 



l^rD&asrar frfm'a liatDtital $>imi. 

(NEARLY READY.) 

MANUAL OF THE GEOGRAPHY AND BISTORT 

OF THE 

MIDDLE AGES. 

Translated from the French of M . Des M ichels, Rector of the College of Ronen^ 

with Additions and Corrections. 

BY G. W. GREENE, 

Prqfeasor of Modem Languages in Brown Univerniy. 

Aecompanied with Numerous Engravings and Maps. One Volmne, l2mo. 

TO BE FOLLOWED BY 

A Manual of Modern History, dovm to the French Revolution. 
A Manual of Ancient History, 
A History of Rome, 

*.' Great pains will be taken to adapt these books toT'the practical puipowi of tlM Olafli 
Eaom, and for the guidance of private students. 
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HISTORICAL 

AND 

MISCELLANEOUS aUESTlONS. 

BY RICHMALL MANGNALL. 

'Irst American, from the Eighty-fourth London Edition. With large AaditioiM 

blmbracing the Elements of Mythology, Astronomy, Architecture, 

Heraldry, &,c. Adapted for Schools in the United States 

BY MRS. JULIA LAWRENCE. 

Illustrated with numerous Engravings One Volume, 12mo. fh 

CONTENTS. 

A Short View of Scripture History, from the Creation to the Return of the Jew8 — Question! 
fruni the Early Ages to the time of Julius Ctesar — Miscellaneous Questions in Grecian History 
—Miscellaneous Questions in General Hiniory, chiefly Ancient— Questions contaiiiinsr a Sketch 
of the nu>si remarkable Evenus from the Chri-^tian Era to the close of the Eighteenth Century — 
Miscellaneous Questions in Roman History — Questions in English History, from the Invasion of 
Cwsar to the ReCormaiion — Continuation of Questions in English History, from the Refornviiiun 
to the Pre!»eni Time— Abstract of Early British History — Abstract of English Reign:H from the 
Conquest — Abstract of the Scottish Reigns — Abstract of the French Reigns, from PharamontI to 
Phiiip I — Continuation of the French Reigns^ from Louis VI to Louis Phillippe — Questions Re- 
lating to the History of America, from its Discovery to the Present Time — Abstract of Roman 
Kiri^s and most distinguished Heroes— Abstract of the most celebrated Grecians— Of Heathen 
Mythology in general— Abstract of Heathen Mythology — The Elements of Astronomy — Expia- 
tion of a few Astronomical Terms — List of Constellations — Questions on Common Subjects — 
Questions on Architecture — Questions on Heraldry— Explanations of such Latin Words and 
Phrases as are seldom Englished — Questions on the History of the Middle Ages. 

" This is an admirable work to aid both teachers and parents in instructing children and youth, 
■ad there is no work of the kind that we have seen that is so well calculated ** to awaken a spirit 
•f laudable curioBity in young minds," and to satisfy that curiosity when awakened." 



HISTORY OF ENGLAND, 
Prom the Inyasion of Jolins Cssar to the Reip of %neen Victoria. 

BY MRS. MARKHAM. 

A new Edition, with Questions, adapted for Schools in the United States. 

BY ELIZA ROBBINS, 
Author tf** American Popular LessonSy" " Poetry for SchooiSy** 4^. 

One Volume, l2mo. Price 75 cents. 

There is nothing more needed in our schools than good histories ; not the dry compends in 
( lesent use, but elementary works that shall suggest the moral uses of history, and the provj- 
.*ence of Ctod, manifest in the affairs of men. 

Mr. Markham's history was used by that model for all teachers, the late Dr. Arnold, master 
•f the great English school at Rugby, and agrees in its character with his enlightened and pious 
riews of teaching history. It is now several years since I adapted this history to the form and 
price acceptable in the schools in the United States. I have recently revised it, and trust that it 
mav be extensively serviceable in education. 

The pnncipal alterations from the original are a new and more convenient division of para- 
graphs, and entire omission of the conversations annexed to the chapters. In the place of thest 
I have affixed questions to every page that may at once facilitate the work of the teacher and 
the pupil. The rational and moral features of this book first commended it to me, *nd I haft 
ooad it successfully with my own Bcholnn.~Extractfroin the American Editor'e Prtfaee 
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A MANDAL OF ANCIENT AND MODERN HISTORY, 



s Hlstohi, (mminli^ Uk Rim aod ProgrMi of ibe princiDal Eurooetui Naiinm, 
BielnrT, ami Ihe cbuiaes In iheir Social Condicion : whh a HlHiirv of ilte Colonial 
ropwDB. B W COOKPTAVLOR, L D, fTn C esa-D In R k<L 
AmtmHTj CS.HTj,T>»TiBj8oa 



il eaduie Acad in 



ANCIENT GEOGRAPHY AND HISTORY. 

BY WILHELM P'uTZ, 



Tnnslaled from Oi« Oerman. 
a BY THE REV. THOMAS E. ARNOLD, H. A. 

Ktt of a Soriea of" Qreoli and LaUn Texl-Booln." 



bnk * wlencA, Wbkli comprchepde all o^era in its grasp. To preparfi a tcxi-book^ which ajiall 
pmenl • fliUi clear, Mtd Mcnnu tleii of che ancitni world, Itiicagra^r, lu pnlltlcal, cMl, 
■Kill, nlldoni nUB, nnn lia ihe miuli only of tsbI induairj and leanunc. Our «amln«loa 
df the prMantTBhinulsadmiui believe, thai aBaiem.baok on Ancisni HIniiry, for (MItpa 
■nd ACBilnniaa, it la Iha beat compend yel pub1i>h«!l. ItbearaniaHEa In ha mwhodlcal amnie- 
■ngw, and cmdaniatiofl of Diaurials, of Ihe umlrlnc iwisnci of Gannan Kbohmhip ; and In lla 

proEK"a through the EiwEinhand American pre™, liae been adapted fa- " — "'-'' — ' 

beat inattiniRina. A noticeable feature ofihe book, ia its pretl; coniple 



. thla will be >D inv^naMe Bid u the aUidaat 
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BOJESEN AND ARNOLDS 

MANUALS of GREEK and ROMAN ANTIQUITIES 



A MANUAL OF GRECIAN ANTIQUITIES. 

B Y DR. E. F. BO JES EN, 
PioieaMr <^ the Greek Language and Literature in tlie Uniyersity of Soro. 

Translated from the German. 

i»fTED, WITH NOTES AND A COMPLETE SERIES OF QXTESTIONS, BT THE KBT. THOHAI 

K. ARNOLD, M. A. 

PnST AMERICAN EDITION, REVISED WITH ADDITIONS AND CORRECTIOlll 

One neat volame, 12mo. Price 02^ cents. 

A MANUAL OF ROMAN ANTIQUITIES 

MTITR ▲ SHORT 

HISTORY OF ROMAN LITERATURE. 

BY DR. E. F. BOJESEN. 

EDITED BT THOMAS K. ARNOLD, M. A. 

One neat volume. 12mo. Price 62^ cents. 

%• THE ABOVE TWO VOLUMES BOUND IN ONE. PRICE fL 

T)ie present mannals of Greek and Roman Antiqnities are far superior to any thing on the samt 
to Hcs as yet nflered to the American pnblic. A principal Review of Germany says of the Romaa 
Mannal : — " Small as the compass of it is, we may confidently affirm that it is a great improvement 
,oD all preceding works of the kind). We no longer meet with the wretched old method, in which 
tabjects essentially distinct are herded together, and connected subjects disconnected, bat have a 
•im,«le, systematic arrangement, by which the reader easily receives a clear representation of Romaa 
life. We no longer stumble against countless errors in detail, which, though long ago assailed and 
extirpated by Niebnhr and others, have found their last place of refuge in our Manuals. Tht 
recent investigations of Philologists and jurists have been extensively, bat carefully and cireum- 
•peotly used. The conciseness and precision which the author has every where prescribed to himself 
fwevents the superficial observer from perceiving the essential snperiority of the book to its prede- 
^e«on, but whoever subjects it to a careful examination will discover thfa on every page." 

The Editor sojfs : — " I fully believe that the pupil will reooive from these little works a oorred 
^d tolerably complete picture of Grecian and Roman life ; what I may call the political por 
ions — the account of the national constitutions and their effects — appear to me to be of grail 
% ie ' and the very moderate extent of each volume admits of its being thoroughly mastered— flf 
liaMng «oT UP and rktaikkd." 

F^om Professor Lincoln, of Brown University. 

\ fevknd on m} table after a short absence from home, your edition of Bojesen a Greek and Ro 
■aa Antiquities. Pray accept my acknowledgments for it. I am a(TreeabIy s«frprised to find on 
•xamining it, that within so very udrrow a' compass fo- so comprehensive a subject the book con- 
tains JO much valuable matter, and indeed bO far as I see, omits noticing no <opics essential. 
It will be a very useful book in Schools and Colleges, and it is far imperior to anr thing that I 
of the same kind. Besides being cheap and accessible to all students .it has tha fr«fl^. aarilflf 
its topics in a consecutive and oonneoted manner." 
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A DICTIONARY OF THE ENGLISH LANGUAGE, 

eOMTAININa THB PRONUNCIATION, BTYMOLOOY, AND EXPLANATION OF ALL WORBS AV- 

THORIZSD BY EMINENT WRITBR8 ; 

To which are added, a Vocabulary of the Roots of English Worda, and an Accented 
List of Greek, Latin, and* Scripture Proper Names 

BY ALEXANDER REID, A.M., 

Rector of the Circus School, Edinburgh. 

With a Critical Preface, by Henry Reed, Professor of English Literature in the Unireraitj of 

Pennsylvania, and an Appendix, showing the Pronunciation of nearly 300O *■ 

the most important Geographical Names. One volume, 12Dr' 

of nearly 600 pages, bound in Leather. Price 81 

Among the wants of our time was a good dictionary of our own language, especially adapted 
for academies and schools. The books which have long been in use were of little value to the 
hinior students, being too concise in the definitions, and imraethodical in the arrangement 
Reid's English Dictionary was compiled expressly to develop the precise analogies and various 
properties of the authorized words m general use, by the standard authors and orators who use 
our vernacular tongue. 

Exclusive of the large number of proper names which are appended, this Dictionary includes 
four especial improvements— and when their essential value to the student is considered, the 
sterling character of the work as a hand-book of our language will be in-«tantly perceived. 

The primitive word is distinguished by a larger type ; and when there are any derivatives 
from it, they follow in alphabetical order, and the part of speech is appended, thus furnishing a 
complete classification of all the connected analogous words of the same species. 

With this facility to comprehend accurately the determinate meaning of the English word, is 
conjoined a rich illustration for the linguist. The derivation of all the primitive words is dis- 
tinctly given, and the phrases of the languages whence they are deduced, whether composite or 
simple ; so that the student of foreign languages, both ancient and modem, by a reference to 
any word, can ascertain the source whence it has been adopted into our own form of speech. 
This is a great acquisition to the person who is anxious to use words in their utmost clearness 
of meaning. 

To these advantages is subjoined a Vocabulary of the Roots of English Words, which is of 
peculiar value to the collegian. The fifty pages which it includes, furnish the linguist with a 
wide-spread field of research, equally amusing and instructive. There is also aaded an Ac- 
cented List, to the number of fifteen thousand, of Greek, Latin, and Scripture Proper Names. 



BURNHAM'S SERIES OF ARITHMETICS 

FOR 

COMMON SCHOOLS AND ACADEMIES. 

PART FIRST is a work on Mental Arithmetic. The philosophy of the mode of teaching 
adopted in this work, is : commence where the child commences, and proceed as the child pro- 
ceeds : fall in with his own mode of arriving at truth ; aid him to think for himself, and do not 
the thinki ^vg for him. Hence a series of exercises are given, by which the child is made familiar 
with the process, which he has already gone through with in acquiring his present knowledge. 
These exercises interest the child, and prepare him for future rapid progress. The plan is so 
clearly unfolded by illustration and example, that he who follows it can scarcely fail to securO} 
on the part of his pupils, a thorough knowledge of the subject. 

PART SECOND is a work on Written Arithmbtic. It is the result of a long experience 
in teaching, and contains sufficient of Arithmetic for the practical business purposes of life. It 
illustrates more fully and applies more extendedly and practically the principle of Cancellation 
than any other Arithmetical treatise. This method as here employed in connecuon with the or- 
dinary, furnishes a variety of illustrations, which cannot fail to interest and instruct the scholar. 
It is a prominent idea throughout, to impress upon the mind of the scholar the truth that he will 
never discover, nor need a new principle beyond the simple rules. The pupil is shown, by a 
variety of new modes of illustration, that new names and new positions introduce no new prin- 
ciple, but that they are merely matters of convenience. Fractions are treated and explained the 
lame as whole numbers. Formulas are also given for drilling the scholar iip<m the Blackboard^ 
which will be found of service to many teachers of Common Schoole. 
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A TREATISE ON ALGEBRA, 

FOB THE USE OF SCHOOLS AND COLLEGES 

BY 8. CHASE, 

PR0FBS80B OF MATHEMATICS IN DARTMOUTH GOLLBGB. 

One volume, 12mo, 340 pages. Price •!. 

This is an elementary work on the science of Alsebra, intended to exhibit such a view of Its 

grinciples as best to prepare the student for the farther pursuit of mathematical studies. It has 
een the special effort of the author— and we think he has been successful — lo enunciate the 
principles of his work with transparent clearness, to demonstrate them rigorously, and to illus* 
trate tnem by strictly pertinent examples. His discussion of the theory of exponents and power* 
he claims to be original. — N. Y Trumne. 



x 



FIRST LESSONS IN GEOMETRY, 

UPON THE MODEL OF COLBORN'S FIRST LESSONS IN ARITHHETIO. 

BY ALPHEU8 CROSBY, 

PR0FB880R OF MATHEMATICS IN DARTMOUITH COLLSaB. 

One volume, 16mo, 170 pages. Price 37)^ cents. 

This work is veir generally approved of as the beet elementary text-book on the subjecL 
It is very generally aaopted throughout the States. 



PRIMARY LESSONS : 

BEING A SPELLER AND READER, ON AN ORIGINAL PLAN. 

In which one letter is taught at a lesson, with its power ; an application being inunodiataly 

made, in words, of each letter thus learned, and those words being 

directly arranged into reading lessons. 

BY ALBERT D. WRIGHT, 

AUTHOR OF " ANALYTICAL ORTHOGRAPHY," " PHONOLOQIOAL CHART," BTO. 

One neat volume, 18mo, containing 144 pages, and 28 engravings. Price l!i}4 cents, bodBd 



ZOOLOGY: 

DESlTGNED to afford PUPILS IN COMMON SCHOOLS AND ACADEMIES i 
KNOWLEDGE OF THE ANIMAL KINGDOM, ETC. 

BY PROFESSOR J. J>EGER. 

One volume, I8mo, with numerous Illustrations. Price 42 cents. 

*^ The distinguished ability of the author of this work, both while engaged during nearly tea 
years as Professor of Botany, Zoology, and Modern Languages, in Princeton College, N. J., and 
since as a lecturer in some of the most distinguished literary institutions, together with the rare 
advantages derived from his extensive travels in various parts of the world, under the patronage 
of the Emperor of Russia, affording superior facilities for the acauisition of knowledge in his 
department, have most happily adapted Professor Jaeger to the task he has with so mucn abilitf 
performed, viz. : that of presenting to the public one of the most simple, engaging, and useful 
Class Books of Zoology that we have seen. It is peculiarly adapted to tHe purpose he had in 
view, namely, of supplying a School Book on this subject for our Common Schools and Acada- 
miea, which shall be perfectly comprehensible to the minds of beginners. In this respect, he 
has, we think, most admirably succeeded, and we doubt not that this little work will become one 
of the most popular Class Books of Zoology in the country." 

Letters bestowing the highest encomiums on the work have been received from Prof. Tajisr 
Lewis, Dr. F. R. Beck, Dr. Campbell, of Albany, and various other well known scientific gw- 
Usmen. 
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PROF. MANDEVILLE'S READING BOOKS. 

L PRIMARY, OR FIRST READER. Price 10 centa. 
n. SECOND READER. Price 16 cents. 

These two Readers are formed substantially on the same plan ; and the second is a continua* 
\ion of the first. The design of both is, to combine a knowledge of the meaning and pronuncia- 
tion of words, with a knowledge of their grammatical functions. The parts of speech are in- 
troduced successivelyj beginning with the articles, these are followed by the demonstrative pro- 
oouns ; and these again by others, class after class, until all that are requisite to form a sentence 
aave been separately considered ; when the common reading lessons begin. 

The Second Reader reviews the ground passed over in the Primary, but adds largely to the 
amount of information. The child is here also taught to read writing as well as printed matter ; 
and in the reading lessons, attention is constantly directed to the different ways in which 
sentences are formed and connected, and of the peculiar manner in which each of them is deliv- 
ered. All who have examined these books, have pronounced them a decided and important ad- 
vance on every other of the same class in use. 

m. THIRD READER. Price 25 cents. 

IV. FOURTH READER. Price 38 cents. 

In the first two Readers, the main object is to make the pupil acquainted with the meaning 
and functions of words, and to impart facility in pronouncing tnem in sentential connection : the 
leading design of these, is to form a natural, flexible, and varied delivery. Accordingly, the 
Third Reader opens with a series of exercises on articulation and modulation, containing numer- 
ous examples for practice on the elementary sounds (including errors to be corrected) and on the 
different movements of the voice, produced by sentential structure, by emphasis, and by the pas- 
sions. The habits formed by these exercises, which should be thoroughly, as they can be easily 
mastered, under intelligent instruction, find scope for improvement and confirmation in the 
reading lessons which follow, in the same book and that which succeeds. 

These lessons have been selected with special reference to the following peculiarities : 1st, 
Colloquial character ; 2d, Variety of sentential structure ; 3d, Variety of subject matter ; 4th 
Adaptation to the progressive development of the pupil's mind ; and, as far as possible, 5th, 
Tendency to excite moral and religious emotions. Great pains have been taken to make the 
books in these respects, which are, in fact, characteristic of the whole series, superior to anj 
others in use ; with what success, a brief comparison will readily show. 

V. THE FIFTH READER; OR, COURSE OF READING. Price 75 cent* 

VI. THE ELEMENTS OF READING AND ORATORY. Price 81. 

These books are designed to cultivate the literary taste, as well as the understanding and yocal 
powers of the pupil. 

The Course op RsADiNa comprises three parts ; the prat part containing a more elaborate 
description of elementary sounds and the parts of speech grammatically considered than was 
deemed necessary in the preceding works ; nere indispensable : part second^ a complete classifi- 
cation and description of every sentence to be found in the English, or any other language ; ex- 
amples of which in every degree of expansion, from a few words to the half of an octavo page 
in length, are adduced, and arranged to be read ; and as each species has its peculiar delivery as 
well as structure, both are learned at the same time ; part third,, paragraphs ; or sentences in 
their connection unfolding general thoughts, as in the common reading books. It may be ob- 
served that the selections of sentences in part second, and of paragraphs in part third, comprise 
some of the finest gems in the language : distinguished alike for beauty of thought and facility 
of diction. If not found in a school book, they might be approprately called " elegant extracts." 

The Elements op RsADiNa and Oratory closes the series with an exhibition of the whole 
theory and art of Elocution exclusive of gesture. It contains, besides the classification of sen- 
tences already referred to, but here presented with fuller statement and illustration, the laws of 
punctuation and delivery deduced from it : the whole followed by carefully selected pieces foi 
sentential analysis and vocal practice. 

The Result.— The student who acquaints himself thoroughly with the contents of ihis 
book, will, as numerous experiments have proved ; 1st, Acquire complete knowledge of the 
structure of the language ; 2d, Be able to designate any sentence of any book by name at a 
glance ; 3d, Be able to declare with equal rapidity its proper punctuation ; 4th, Be able to delare, 
and with sufficient practice to give its proper delivery. Such are a few of the general character- 
istics of the series of school books which the publishers now offer to the friends and patront 
of a sound common school and academic education. For more particular information, reference 
is respectfully made to the «* Hints," which may be found at the beginning of each volume. 

N. B. The punctuation in all these books conforms, in the main, to the sense and proper de- 
livery of every sentence, and is a guide to both. When a departure from the proper punctuation 
occurs, the proper delivery is indicated. As reading books are usually punctuated, it is a matter 
of surprise that children should learn to read at all. 

• • The above series of Reading Books are already very extensively introduced and com- 
menaed by tne most experienced Teachers in the country. " Prof. Mandeville's system is emi- 
nently original, scientific and practical, and destined wherever it is introduced to supersede at 
tnce all ouiers.*' 
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THE 

FIRST HISTORY OF ROME, 

WITH QUESTIONS. 

BY E. M. 8E WELL, 

Author of Amy Herbert, &c. Sec. One rolume, 16mo. 60 eta. 

Extract from Editor's Preface. 

" Hiatorjr is the narrative of real events in the order and circumstances in which they occurred ; 
and of all histories), that (\i Rome comprii^es a series of events more interesting and instructive to 
youthful readers than anv other that lias ever been written. 

^' Of the manner in which Miss Sewell has executed this work we can scarcely speak in termii 
of approbation too strong. Drawing her materials from the best — that is to say, ine most reli- 
able—sources, she has mcorpnraled them in a narrative at once unostentatious, perspicuous, 
and graphic; manifestly aiming throughout to be clearly understood by those for whom she 
wrote, and to impress 'deeply and permanently on their minds what rae wrote ; and in both 
of those aims we think she has been eminently successful." 



THE 

MYTHOLOGY OF ANCIENT GREECE AND ITALY, 

FOR THE USE OF SCHOOLS. 

BY THOMAS KEIGHTLEY. 

One vol. 16mo. 42 eta. 

** This is a neat little volume, and well adapted to the purpose for which it was prepared. It 
presents, in a very compendious and convenient form, every Uiing relating to the subject, of 
importance to the young student." — L. 1. Star. 



GENERAL 

HISTORY OF CIVILIZATION IN EUROPE, 

PROM THE FALL OP THE ROMAN EMPIRE TO THE FRENCH REVOLUTION. 

BY M. G UIZOT. 

Eighth American, from the second English, edition, with occasional Notes, by C. S. Hbmrt, D. D. 

One volume, 12mo. 75 cts. 

^ M. Guizot, in his instructive lectures, has given us an epitome of modem histor ^, distm> 
guished by all the merit which, in another department, renaers Blackstone a subject of such 
peculiar and unbounded praise. A work closely condensed, including nothing uselera, omit* 
ting nothing essential ; written with grace, and conceived and arranged with consummate 
ability."— ^o*/on Traveller. 

\\^ The above valtiable work has been introduced into Harvard University^ Unun 
CoUegt, University of Pennsylvania, New- York University j ^c. 4'C. 



IN PREPARATION, 

EASY LESSONS IN LANDSCAPE, 

FOR THE PENCIL. 

BY F. N. OTIS. 
IN THREE PARTS, EACH CONTAINING SIXTEEN LESSON& 

Price, 38 eta. each part. 

These Lessons are intended for the use of schools and families, and are so arranged that 
I with the aid of the accompanying directions, teachers unacquainted with drawing may intro 
yjuce u duccessfully into their schooK^; and those unable to avail themselTea of the advantage* 
,^fa teacher, may pursue the study of drawmg without difficulty. 
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ARNOLD'S CLASSICAL SERIES. 

I. 

A FIRST AND SECOND LATIN BOOK 

AND PRACTICAL GRAMMAR. By Thomas K. Arnold, A. M. Revised and caiefoUy 
Corrected, by J. A. fencer, A. M. One vol. 12ino., 75 cts. 

LATIN PROSE COMPOSITION : 

A Practical Introduction to Latin Prose Composition. By Thomas K. Arnold, A. M. 
Revised and Corrected by J. A. Spencer, A. M. 12mo., tL 

in. 
FIRST GREEK BOOK; 

With Easy Exercises and Vocabulary. By Thomas K. Arnold, A. M. R«yise& and 0<M^ 

rected by J. A. Spencer, A. M. r2mo., 63 cts. 

IV. 

GREEK PROSE COMPOSITION: 

A Practical Introduction to Greek Prose Composition. By Thomas K. Arnold, A. M. 
Rerised and Corrected by J. A. Spencer, A. M. One vol. I2mo., 75 cts. 

V. 

GREEK READING BOOK, 

For the Lse of Schools ; containing the substance of the Practical Introduction to Greek Con- 
struing, and a Treatise on the Greek Particles, by the Rev. Thomas K. Arnold, 
A. M., and also a Copious Selection from Greek Authors, with English 
Notes, Criucal and Explanatory, and a Lexicon, by 
J. A. Spencer, A. M. l2mo., 01 50 

VL 

CORNELIUS NEPOS ; 

With Practical Questions and Answers, and an Imitative Exercise on each Chapter. By 

Thomas K. Arnold, A. M. Revised, with Additional Notes, by Prof. Johnson, 

Professor o{ the Latin Language in the University of the City of 

New- York. 12mo. A new, enlarged edition, with 

Lexicon, Index, dec., $1. 

** Arnold's Grbbk and Latin Series.— The publication of this valuable collection of 
dUPical school books may be regarded as the presage of better things in respect to the mode of 
teaching and acquiring languages. Heretofore boys have been conaemned to the drudgery o' 

Sling over Latin and Greek Grammar without the remotest conception of the value of wha 
ey were learning, and every day becoming more and more disgusted with the dry and un- 
meaning task ; but now, by Mr. Arnold's admirable method— substantially the same wiih that of 
OllendorfT— the moment they take up the studv of Latin or Greek, they begin to ieam sentences, 
to acquire ideas, to see how the Romans ana Greeks expressed themselves, how their mode of 
expression differed from ours, and by degrees they lay up a stock of knowledge which is utterly 
astonishing to those who have draggea on month alter month in the old-fashioned, dry, and 
tedious way of learning languages. 

^' Mr. Arnold, in fact, has had the good sense to adopt the system of nature. A child learns 
his own language by imiteUing what he hears, and constantly rejteating it till it is fastened in 
the memory ; in the same way Mr. A. puts the piipil immediately to work at Exercises in Latin 
and Greek, involving the elementary principles ofthe language— words are supplied— the mode 
of putting them together is told the pupil— he is sho^n how the ancients expressed their ideas ; 
and then, by repeating these things again and again — iterum iterumque—me docile pupil has 
them incielibly impressed upon his memory and rooted in his understanding. 

" The American Editor is a thorough cl.tssical scholar, and ha.'s been a practical teacher for 
years in this city. lie ha.s devote I the titmost care to a complete revi>ion of Mr. Arnold's works 
nap corrected several errors of inadvertence or otherwise, \\iv* rearranged and improved various 
matters in the early volumes of the series, and has attended most diligently to the accurate prints 
in^ and mechanical execution of i he whole. We anticipate most confidently the speedy adoption 
oAhese w(»rkK in our schools an<l ci>Ilege8." 

',' Arnold's Scries of Classical Works has attained a circulation almost unparalleled, being 
introdaced into nearly all the Colleges and leading Educational Insututions in the United States. 
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D, Appteton 4* Co.'s Ediicattonal PublLatiam 

^■^^M^— — I I. I II .— ^M^ 

1. 

OLLENUORFFS NEW METHOD 

OF 

LEARNING TO READ, WRITE, AND SPEAK 

THE FRENCH LANGUAGE, 

WVk aa Appcndir, conta ning the Cardinal and Ordinal N ambers, and full Paradignc of I 
Rt^al»r and Irregular, Auxiliary. Reflective, and Imiiersonal Verb*. 

By J. L. Jewett. One Volume, 12mo. ^l. 

II. 

OLLENDORFFS NEW METHOD 

OF 

LEARNING TO READ, WRITE, AND SPEAK 

THE SPANISH LANGUAGE. 

With as ApiMsndix, containing a brief, but comjtrehensive Recapitulation of the Rules m 4 

as ttf all the Verbs, ^h Regular and Irregular, so as tu render their use easy 

and familiar to the most ordinary capaoity. 

TOSKTHKR WITH 

PEACTIOAL RULBS FOR SPANISH PRONUNCIATION, AND MODEL OI 
SOCIAL AND COMMERCIAL CORRESPONDENCE. 

The whole designed for young learners and persons who are their own instructors. 

Bf M. Velazquez and T. Simonne, Prof, of the Spanish and French Langi 
One Volume, 12mo. of 560 pages. Price f^l 50. 

III. 

OLLENDORFFS NEW METHOD 

OF 

LEARNING TO READ, WRITE, AND SPE iK 

THE GEFIMAN LANGUAGE. 

KspiiBted from the Frankfort edition, to which is added a Svstjematic Outline uf 11 di 
Parts of Speech, their Infleclinn and Use, with tutt Paradigms, and a 
complete List of the [.regular Verbs. 

Bf 6soR4»B J. Adler, A B., Prof, of German in the University of the City a^ 

New- York. One Volume, 12mo. $1 50. 

IV. 

OLLENDORFF'S NEW METHOD 

OF 

LEARNING TO READ. WRITE, AND SPEAK 

THE ITALIAN LANGUAGE. 

WiA Additions and Corrections by FELIX FORESTl, Prdf of the Itahan Laagn«i«i it 
Columbia College. New- York City. One Volume, l?mo. S'l 50 

In separate Volumes^ uniform with the Grammars^ 

A KEY TO THE EXERCISES. 

Price 75 cents eaM 



D. AppleUm 8f Co.'s Pubhcatums. 



French, German, Spanish, and English Dictionaries. 

A DICTIONARY 

OF THE 

GERMAN AND ENGLISH LANGUAGES, 

ladicating the Accentnation of every German Word, containing several hundred German Bjm^ 

nymt, together wirh a Classification and Alphabetical List of the Irregular Verbs, 

bikH a List of German Abbreviations. Ck>mpiled from the Works of 

HiLFKRT, FlUobl, Grkib, Uktsb, and others. 

n TWO parts: i. okrman and rnqlish. ii. English and obrman. 

By G. J. ADLER, A. M., 

Pio&ssor of the German Language and Literature in the Universitv of the City of New- Yoiki 
One large volume, 8vo., of 1400 pages. Price $5. Strongly and neatly bound. 

THE STANDARD PRONOUNCING DICTIONARY 

OF THE 

FRENCH AND ENGLISH LANGUAGES. 

IN TWO farts: I. FRENCH AND ENGLISH n. ENGLISH AND FRENCH. 

The First Part comprehending words in common nse — Terms connected with Science^ 
Terms belonging to the Fine Arts^4000 Historical Names^-40(K) Geographical Names — HOC 
terms lately published, with the pronunciation op every word, according to the French 
Academy and the most eminent Lexicographers and Grammarians ; together with 750 Critical 
Remarks, in which the various methods of pronouncing employed by dinerent authors are inves- 
tigated and compared with each other. 

The Second Part containing a copious Vocabulary of English words and expressions, witli 
the Pronunciation according to W\]ker. 

The whole preceded by a practical and comprehensive System of French Pronunciation. 

By GABRIEL SURENNE, F. A S. E., 

Fiench Teacher in Edinburgh ; Corresponding Member of the French Grammatical Society of 
Paris, &c., &c. Reprinted from a duplicate cast of the stereotype plates of the last Edinburgh 
•dition. One stont volume, 12mo., or nearly 900 pages. Price $1 50. 

ni. 

A DICTIONARY of the ENGLISH LANGUAGE, 

CONTAINING THE PRONUNCIATION, ETYMOLOGY, AND EXPLANATION OF ALL 
WORDS AUTHORIZED BY EMINENT WRITERS ; 

To which are added, a Vocabulary of the Roots of English Words, and an Accented Lat 
of Greek, Latin, and Scripture Proper Names. 

By ALEXANDER REID, A. M., 

Rector of the Circus School, Edinburgh. With a Critical Preface, by Hrnrt Reed. Professoi 
•f English Literature in the University of Pennsylvania, and an Appendix, showing the pr»- 
■vnciaiion of neariy 3000 of the most important Geographical Names. One volume, IShm^ 
0f nearly 600 pages, bound in leather. Price $J 

In preparation, 

A DICTIONARY OF THE 

SPANISH AND ENGLISH LANGUAGES. 

IH TWO parts: I. SPANISH AND ENGLISH. n. ENGLISH AND SPANISH. 

By MARIANO VELAZQUEZ DE LA C ADEN A, 

Editor of Ollendorff's Spanish Grammar, and 

M. SEOAVE, M. D. 

Al 9i9 )iP|0 8^o- volame, uniform with Adler*s Gterman Lexicon." 



D. Appleton ^ Co.^s Educational PuhlicaUons, 

French, GemaD, Italian, and Spanisli Reading Books. 

I. 

NEW ELEMENTARY FRENCH READER. 

AN INTRODUCTION TO THE FRENCH LANGUAGE. 

Containing Fables, Select Tales, Remarkable Facts, Amusing Anecdotea, 

iic. With a Dictionary of all the Words, translated into English. 

By M. Db Fivas, Member of Several Literary Societies. 

One neat volnme, I6mo. Prioe 50 oents. 

n. 

NEW MODERN FRENCH READER. 

MORCEAUX CHOISIES DES ATJTEURS MODERNES, 

A LA USAGE DE LA JEUNESSE; 
With a Vocabulary of the New and Difficult Words and Idiomatic Phraaei 
adopted in Modem French Literature. By F. RowAir. Edited by 
J. L. Jewbtt, Eklitor of Ollendorff's French Grammar. 
One Tolame, 12mo. 75 oenti. 

ni. 

NEW DRAMATIC FRENCH READER. 

CHEFS-D'OEUVRES DRAMATIQUES 

DB LA LANGUB FKANCAISE. 

Mi0 en Ordre Frogressif, et Annot^s, pour en faciliter L'Intelligence. Par 

A. 6. CoLLOT, Professor de Langues et de Litterature. 

One Tolame, 12mo, of 520 pagei. Prioo fl. 

A PROGRESSIVE GERMAN READER, 

Prepared with reference to Ollendorff's German Grammar, with copious Notef 

and a Vocabulary. By G J. Adler, Professor of the German Language 

and Literature in the University of the City of New- York. 

One neat volame, 12mo. %1. 

V. 

NEW ITALIAN READER. 

CRESTOMAZIA ITALIANA: 

A Collection of Selected Pieces in Italian Prose, designed as a Class Reading- 
Book for Beginners in the Study of the Italian Language. By E. Felix 
FoRESTi, LL. D., Professor of the Italian Language and Literature in 

Columbia College and in the University of the City of New- York. 

One neat volume, 12mo. Price $1. 

A NEW SPANISH READER. 

Comisting of Passages from the most approved Authors in Prose and Yens 

arranged in Progressive Order ; 

For the me of those who wi«h to obtain easily a Praotical Knowledge of the Castiliaa 

Language; with Plain Roles for its Pronunciation, Notes Explanatory of the 

Idioms and Difficult Constructions, and a Copious Vocabulary. 

•nil« A aBQUBL TO OLLKKDORFF's MBTHOD or LKA.RNINQ TO RKAD, WRITS, A,in> ariAl 

THK SPANiaH I.A.NOITAOR. 

By MARIANO VELAZai EZ DE LA CADENA, 
Iditor «r OUendorff 's Spanish Grammar. One neat volume 13mo. Plioe tl.SB 
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